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1 :^ c#r tM# ittv»#%ig«tioa mm to 
mm -eltt®##® wMm 
tmm pm^mMrnA •Si# pwiaUg' 
p&X'ticularl/ wsmi 
HI impsytaaa# mt the propionie acid 
fe«©t#.rl:S tn flf^ stiig mi Wm ©IHB#®#.^  
M-th f^ m t&© fMmr #f# f 
s t&m|>oints. 
CtJ-. ^9 iirflttsa® «r w i^ema f«0to:M oa 
as¥®i.opt®iit: fcli#s# si?'gaii3..Mg.% 
0J 9m mhmgms pmduo&d in chmm 
the aofcion of tii#« ox'ganisM* 
.SJ^5-0H.I8&Xf. 
Isolation of propionic Acid Baetaria, 
wm »®G€-eiir©ioh m& m3&^3:&mma, CSS) ww# tte iimt 
%# taotft-fe# tkm -mwsl #*i»iii« #f t.b©. i»©gwi» 
fwjpionia fmwmmt&t±o& in a»i» mmm* tmw m 
*hicii ©f m» 
isi«'m p&ptm&. Imetst© 
Wmmimwm- warn to gelatlnit plates aat H-^ sis# eialtiap#®* 
propionic mM -m^mimm g*#w is-
witii agsf tiMia wii#ii, oal*ciii» S.wfc&fet 
Trloll-Petterssorx (56) f»»t. tt 4SftfeiAfc t© 
pr»pioal© aeM baoteria, toy uslsjg ti»' itey mi. wa 
Fye*Mei»«iofe and Aa aXtemlla© 
msftei « -ma -aww '^ s».fctsta# -^»y* 
.iii»a»ii CSei »itlei»fi awtlia mm  ^ fm 
hy mm aad s# ttei 
»©M»e ^im: M place of e&loiwa laotat© 
iattti? tmm m oi ©aleim 
iipoa. »fc#rlM«t.ioa» «i»: i«i»  ^ tfi# pi -
&£ ffisdimi m# §»& mttm All® m%th 
sMtui lactate ft ww 7,2# m. ^mB&Sxm 
peptone, •ym»% ^xfcyaet, l.»tM aoM (m-
im# ^gaar tm fctot isolation ppopionie scid oactsria* 
van KI0I, {58} bottej? dmm'i.0pam&% of propionic 
60ii bacteria in mhm exfera-ct w-s 
tis©d in tho place of peptone* mm ai4fi» 
%o pH *7*0 t^ esra-s# fcM ©oatm f»# !la,cti® 
BaotQFial FlOTO of Qhrnrnm* 
-fk# itf ^wanthal #11^^# M m wm^mm§. 
pi3«# wm sttMiM, wmi ®4 S©i^f«p fS4)* 
efcitea# rijpm®d i3^ef tli©s« conditions mm mwm m 1ms 
mmll&Us s©f%. m .^ it 
ii^  pro©#a« goss oa the wliol® mMB, 
ly and is aftt %la© of tfei aetioa of pi^ odueed 
By %a©fe»i?ia srm$  ^at tta® siirfao#i 
von Fretsdsnrsich (B9) conductad a seriss i^«rSai«iit# 
©rgaaisms mm-pm fey xmola«« 
to b© tli« eiiiiff ea\is0 of :ripmii^  wlfcb ^^atbaj, 
i»g@ of tMs© ©rgaaisM w®w& ijao -^oiated iatd tl» 
etird bmt soon 4i»pp»a3f®4^» Thm& rm 
®d t© pp©¥0 timt efeei®#» ia th® cms#iu dwii  ^^rlpmiflg 
dm to Iftofclo «.«i4 Mot#rla. Bf *jyB®. imfMm iaotla  ^
ii4id eultures 4a sMimillk l» fo«ad fel»t m§,m.imm 
Qmkm& & %m$m in solidjle pi»ot®ia4 Tum%%& aeid 
wss also mdas4 to sklwili: It t® lacMas# t&i 
matuhM ©Issiig# ia cmssia *« 
-10-
to %#• to the »at iiat t© fctogt- aeM 
produced* 
in motimw wmp&Tl^ at vm (SO) Ijjoeulat#  ^
akiwiilk wltfci lacfcio acit «ai^  af%«' 4 w»«tea 
filtarafi tha cultua?© to obtain the Freshly filtered 
skiffliallk mut&M0€ 0*05§ «#»% wlill# tlit: 
imm t&© oultur© eoataixiod 0.1&6 per i^wliig 
tlmt ©as© la %# %. few* * itwatml 
«»BiMtio]a 0f t.j» tte aitr^ aa af tite 
aoli^ l# p3fot#iM wss l«»g«l3" ta ttm fom «f Slum 
pwm^-lmM.w #ml.f mm m^m§A.mm »i?© 
awl »tli©r ©i-gmaisai mtf ia 
:t-*l..|. ai«l30rs,r it ftp^ar«€ tMt thii laotl^  astft 
wmm- tfe.# «»»# of iplptain®. 
Of'ia-^ idiisaa (46) Jt©«ad tliat aeM 'hm'bm'im 
-m issHiMot irif luenoe- to. iPt|MA .^ If 
yestraiaing gassf f«ffa©ntation i®ft ftati*0f»ction «»i.. .« 
airsot iiifluenca #» the decaldficatloa of th© puei»a#@te 
itad «a, tte of t!i® all>ii«S,a©:l€ ®mlsteag««« 
la tl^  of m©ldlti©attott mm unreoogniJBed 
mmm tiit- iap&rtaat »g«A«»#- »t#r $m tM 
rif»Btag S&oilli^  e&isel £ pradomiaat«#-« fbis 
©rgmiaa pmmmimM It# m&xtmxm MmXopmnt ^mm mitmr tftgf 
wm m€m-m- ffc# autii» stat^. tli4» tmmt 
hlM pr^vlQvm vtmw tiaat ylpumSi^  mi ts Mm-
to 0ss3P®@ by tl»- dlslnti^ratioa Met®rlsl. 
-11-
msm .p?s«#at; ta eM### 4ia»ii^  •% .^ f$mt. im-
¥0« F2p@i4d©is?0i©la mad QT%&^mmma. siie«#«€®4 in 
til® m-^ &nlMm. of %!» |*ropi«te. #.6tt 
fermontation#. It wmm &eMi pipopionlei* 
ft* mgrni^ mk m.B able to f«a«at isotle m>m wttu 
ftf' mmM rnx'^^mk 
i^oxM«* 
glyeojpol w©ife tmi^  :|a Swedish, ©&©«#» f?!©!,.!.* 
F@ttai»sso» ©%te :^r -mTm fQwa^. wMcli 
mad aeefelae «s^Sts fspe« .smlslw 
#r§«l®» w»» pmmxxt in lar^i.ar ir^mm ia ol^ tbsa 
J.a «!»#»«». 'emri®!;;^  'gy»- »lt ta th® a^ssa  ^sf 
©sygsa was variable in fo i^a, 
fhsiii (M) noted timt cocci asually p«^«iiast®4 .ta 
1-^ f «M 'Ifefc after a #•!» rapidly* fl»' 
•mm&mm ms followed by an Ineroasa M lactic «sM. ip^s 
which ©Yetttiasllf «p 80 to 100 jp#lp 'mmM «f tli» £!&»« 
in -iiMt-iLl. feias«»- tM- lactic mslt p»«4««ia6t#4 #v#a 
wl»a. tli« f i?@A 6ii»i: ws e».ffiin©d» 
€is»MtSe .©tefts# #f tim m»m 
ttiToiigli lao-St of a pSFiodl toy 'mS, 
{19)«. IjfiXSO oTAtapft*-w§» isolate maS ®tMi#i. 
te It «t«= a#% pGssi^ l# 
%^mm mo's-pholosic gTmm^» wMtli «» s 1® .^ 
«»§• »&wt « .^ ©a* .& «o«e»# At tte 
1 
i I 
t 
% 
I 
B I I I 
§ 
I I 
1 I 
S 
••3U3— 
mmptmoQQl deeraase# «ai mi 
long rods roMlnsd e<mstaiit» Th© Mgh temperature of tl» 
pressij^  eatj»4 m iM 
Mi sisdtig irtp«aS3 :^. -ili# »-oi® 
siift 'tM' €«»iis®4 im-
f.l»t #• »^s «ai- %hm ^ain 
laotl# itoa %Um «&©#«# mm plmm&> 
•iM tl» mB.lt Mtii* At tte #»*• tSji®^ ttmmmphllm 
its Mgh feint. Sfe^ t^©€«««.l -mp t^tedt to 
»#©& of- rip©;i3i^  sad lner#ased mfcii %tm *#®&| a 
€«s»M# tUm  ^9^&mT^* t& 
m w&i» ia tim- rip«ai  ^ itf%» 
."Demotar and ScJimid (15) isolated bacteria tmm 
mmmrnrni. mimmm .»S 
rn^mma, hf 
•mm%- imM^$ m ' 
sat Sfeyeptat^ ftterlm ..slmturim*. 4«M«pPOfc.0©i|ft^ l0 ^efe& .^is 
w@» f«ii# m- ttet ttel*- Ja Fipwii^  
«f wm 
i#:e©Ml3  ^ t© #a€ Biittaa  ^ (3) tim- ««r#l®tloa 
b«tw#«a mm s-waofc flavor ot SPiss^tiP#. tte' 
©f niiiabers «f propionic .«©i4 
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of spaoiai m ilmwQV aantribttfeors* Swls«»tfp8 
&im0S& wltti oen8id#ralJl# of tto® efeametsfistlc  ^ sm^t tlmwtiT 
yt#Msd & amah hi^mw on #fe#« •Metll%»tl&n 
tbaa eii#es« lacfel^  ta tlmwm* Mdltion o&l,eiti». 
fa?oplonat# fco pyo«is@ Swls®«t|p® la 
gairs tb® i^Muet « isweet fl&voTm. fim yesults WmM 
propionates > of which oalcliaa proplonat© is tli® 
®®»i «:tgaIfSeiyKk,^  mm. *!.«*» ©©efeytfeiit#*# ©r 
S w i s s - « ! » « # © »  
reiFwitim ia g»te«».t^p0 
C4i:|, •s#n0Sat«t' Mm .« tii# 
in ^ mrnrnm tlmt ttm mTm%. mym-
wmwm ,a#t .ppoducad bj !!»• agents »ietii.S  ^ ao®*l 
tim% i# hf lactic ««4i ,pr#€»ttii§ .erg«iii«M; »aa. 
gas, mbim is the «»« ©f %im «f@s. Is a«% 
Tm autbo? tiat %m %mtl& aeld #rgaiil.#« &f 
§#Ftmls. fomM #f dioxito 
froa al.fca?og®iiom Mtostaness and ta-W# %mmm mm®' th® 
eaii«# «f a»»I «f# 
»» FW i^tnrelch ana OrXs-jt&Gg-ea |M| fw«i fci«t 
lactlG acid la ©&e«» wa t# 
mm 
3 Gig,61101*0001 S 0%«Ci^ *COOH -K^g.COOH *• -f- I^ t 
ffa@ carbon hy this «&# 
maSM t&ltm tim mm  ^ &t mgm f«r»tioa» 
Studios wr# made on thB salt tolerance of propionic 
meld bmt®Tim. % C^8>* Q*5 mmM m&M rnmi^^A 
tUm 4evelop«mt of tim ^Tgrnninsm mwA. 10 p&r &mt pmwmt&S 
MM&'Mjt fJa^s® y^aiilfes &ppmrmtl^ explain 
©iifc» Mfem sf M^§& saA aJI*  ^
s»ll <s,iis#s« e&n^&ia imm «f»s %t»ii tl^ eiftti'ftl. p«t •&£ 
frloll-^Fstt^rsses C^J reported mrml ®|« 
ia Gh&BS& MmnMt&A with Imstia aeM Met«pia, •S.Itwfi'-
eocci ..ms€ m mms  ^tm^ml 
•mymm wmm tffctaia©<J hj addiag propioni® meld teftetsria mM 
wimm fei*- im» w#|,l 
sh&ractsristio # *# 1«»# 
a®*l Qhmmm* 
f .l» B&c 13.1m caaai £ f ©-aad Ss 
a»eatlMl life###* 1«# Sii»i Rsid Staub itO} t© a4«a«i# tti# 
fwifties m& to whethar this rol# 
SB til® 3Flp©nl2is process* since pipdptoiil.® «M to«et®rl» 
al#0 mmm la n-mtmrmf tm rn^mm ^mm 
mm t0 tlils ga« fcwti^  
m buta $aK#i t,ii# #y@ f!Oi?wtion« 
atok iM} rnvMrnm.  tbs' m «f0- mmmtim. 
$m& foimd llttX© •» im mvMmnm fcMt tti». #f' 'ara^atbal 
&tvlotlj iooaliged at pmM%B &£ »xc©3Siv© to&0t0rlal 
growth* I® tiafc ti®'. §*» predmsftA. la 
separated la sggF^«t®* wla.### loeatioa ftat. »# 
t© tlsft- fte» ti» g*# ms maplA. ,sas, 
jpirell^tloja ws«- eonsideipirt I-& ia. tte .fospwatieii &i 
^n^mwrns. #*11. ©yes and #l©w .ffts piquet ion is tmmtMm-
mi Iftrg# # :^S« 
.Sfa®p»a. i^ &l @asamin©d 16 #f jtw i^eaa-fsial# s*is« 
rnmmrn «i fcm€ ttot 9W^mM.m M O.#;O0O|k^.COl. 
-iMa&imt i» sta%«t: tMt tte Qw§,mitm. 
tm %&§•• fmm&tim: %hm. 
m# «stal>llsMt- »s4. .a €fts#i*tpt3.««i ©f It-* 
mM: in ttsf laboratory from ailk iaoculata# wttlt 
till# •mgmim fmtimw €#»jastmt#a t# h.im %t*t .it mB vm 
mmm «f ®y#« tto cljaracteristic sw««tlsh .fla^oF, 
Frazler *tag. (25) afcatad timt in th© i)ast 5 ml.* ©C 
a 'ferotfe •emltmm:- «f" fcaetsiria. 
..100 •&$ ailk. f#r Swlw^ «ke#i%. -f^gara-less 
tfc® ag@ .©f tfe® o«lt«p@.* ifw»fes  ^ m^m m t-toi# tarotfas 
•omlt.T»#» #lio«#d ti»t til# 'wmSmA M £r«* 
B or f-' blllictt imr sE* ta fialfctiffdj. to «b©itt 6 
I sQatti «ai .»%©«% S' atlll.«ii af%@3r t 'Ksitiiii.* fM 
t»at«iat Mttsi' tb&n yotiag 
A »tu,<lj ttoi^ .Sn. «t diffwaat 
. -i7-
stsg©s durAng -ripening Am@&, Wmt tias.f 
di€ ao% ttaeiag sfe©rag-© mt "Si® Qim&m- iu 
-e©M TOea f«-b.©ttfc fsr M €sy«-#- tli# eh#©®-® 
wm-m mmxm s-oem | about ws» littl# 
l-ii@i»«*a# ia ttafeii t4i# b^gianiag df ®js foiwttioa,, 
«ij®a tb# 0l4®®ser was 3 er 4 ii®tks ©It# At tk« be-gianine of 
»f# .f©»&tioa tb# ia©»-«#©'»as tmm 9,000 pfjp t© §0,.000 
to 1S0,-OOO- in ei»@ss to wbieii pi-'oplonl© .saM etiliwi^  wbm 
rnmrnAm la -fc  ^ l^ieli is© proplonle -seM e«lt*ar® ms 
aidM, the m^m- of propi-oaie meM o-'fgtfliga® S days 
prevlem# t-o tti© first mlsos of ey© foMation ww m Im mm 
SOO per gr«a.-, % m© tiw- fcli#' ey®# Usil gt;«tecl tMs a»ito©r 
%xmT®m0d to ISO;,000 jpa-y gi«,# ©©taats »©'t; ttsmallj 
reaeh 1 ftillioa p®r mtiX tfe# wmm abeiat t »atlis 
•oM, -or ##»®%la© mfMr th  ^ w«© mmplmtmlj At 
tMs tia© tb® pro^XmnlB asl€ 'bm&tmlm mBmrnllf 
mxj ©tliST !» iM% 
Ff«.«i«r aad. Wtng Cit) fmmO. tost la #xp©fim#iit-ft3. 
« #xeess -df p^ploni# ««M oal-tore pTOda©©d an 
owr-g-s-t &hmmm fe0#B»l¥# g»*tli ©f til# f:^ :pi©ni-o. aeM 
l3-a«5t0rl,a, ©syesially Is tli© st«g®« ©f rip#j:iiag* 
t0 eaus# glma® ftad ©IsteeMng. When ®od«-rftt© .aaotmts ©r 
p»pi-o.aie a.e-M 'mrm m-s© ,^ tii# iiiiBb#r of »y®# fo»0d, 
thM tira® of l)#;g:t»iilag ej^  fo»sti©a .^ m& th® tin®- f#r 
©©laplstloii 0f #y@ fo,mstloa »@y#. ©f tnaaber 
©f proploiiie aeM baet^ Fia CJmpftcteyl-ttle mym fomotion 
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m&m vMm alim# ©csbiaM with othm ©^g«iil@»* 'tl» 
ata a©t Tlp&m- pp#t»rl.f whm •*»»- «»#€ 
alon©* 
.Mmmtz (1) m #xp#iPi*at M wM@& M' 
WMT% ml%h tlae Uii® of pwe #f Baallltts nobilis 
sad m ©b®«» fte e|ise«# »4© ttoi emltij:p»s' 
wmem t# -eontroi oi»®«» la «« 
Orl»-l«»w» C4f J wm$jsm- em&kS  ^
f»« 4S'*» %m if^c# with corrospondii^ .p®i*i©iii 
jPMgii:^ f»m 120 fe# ;tS mliititas. H@ foimd t&ikt m tmrnperatnT-B 
tb« 55^0» m» aot »fitisf«ct;oyy, Tbt- »» <»f isultiiras 
eye formation mt all tamp©jpatur#« mm, &t 
(16) wiportod tlmt eatt^ wpn# of Baclllu# 
!»• um4, m$MU to • 
und©sirabl<s fari^ta^bions, principally §#«* ft»' 
mi iia ga#- mm oefe 
mtth a i^d pFodueSag -feMltty* BaetllMS teaJfeagicms 
did R#t imm mj •«» fomatloa m 
tmm «itii thm m fim- »atk®r 
fiuXt-a3?»« wouia help m .^ s mm- •«&#«# twtag 
tim mmm&w 
SbMSfflBn C6S) fomti tMt tlip#« oultwros «o«M. 
"fe# used, to control forsiantatlons te ^^M^ntbal cliQQsei 
I<agtol?&eillta8' bulgayj^ na g«a#y .fa':i»tit;«tl©ii 
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hy laactoriai,. B»gterim #sMi propionic i 
Sa»ar^- €«#l©^saf &i the timm »« *11, 'm-
tmewtlm sf and £&.ctob&oillttfl m.ml over* 
sweliing St timt# bitt was not always «accessful« 
fli» l3«#ft,t,s €».|.i?©d from th© us« 
% Satiies® (44) as foXlowsi (1) 
imiform obeesa, (2) propionic acid oulturm mA BaclIXus 
biileayions oiiXt»r« open up the cheos® 'Witlioiafe difficulty at 
ftll M@&amm of m3.Mme<m 
»#4aw® tl» numbBT of "stinker choeso^j^ and (4) an lo^i^itir# 
%m turn- pwlm #f tb# 4tis0»# 3?osiiltg» 
Bmmf and SaMers (6) stud|#t the action of 
of i^otofe&cillia.s oa-s#! «ii# tliemoiiiU.us 
witfe. to mSM •«€ m 
daralffl^ # #f • f wtss ©teas# M 'tM p^«* Ammi 
oiiltures wMofe *#J»- ,mctiw at fe%tt t© 
,g,«i* mt th0 omts-M# #f tl# B tm 9 Mmm- -after It w&e 
dli>f«d» Qvmth -t» laalA# of the wm llaAted t# 
Stgeptoo#«iota» fete»«»piil.lng for tta® fi3?iit S 4 
differeno4. la acid development between fefee ©atsM# 
Inside of a ms beiiov^d to olt^ok tfe® flow of mtmjm • 
fi»f tM« tipouble could be romodioci "ojr tfe# -»« of 
.8t«»t#:rs wMeli «oi^€ provide an active gi^owth of Strapfcooooem 
,lii 6«bS»»tim with ^etotefteillas eag#i 
-21-
eultur©* 
rntmimt tbg* irf m&k 
inflicatad th# ««« ef r-itw wh©y or incubat#a k@tt:3.# wh®!-
staa?ters in Swiss mtmmaB caused better draining, 
iM f»«i. mm la 
kmttlm w'^f m pW' cuitxire ©T siiiP#p%##e#e»' «» 
ie^lated#. -fl^ mm #f" #f §fey#p%^#i>^-$«a-' 
tfcitggB&teia,i»- tuality of tbs but rnrn^mm  ^ %« 
gto# «ai tian w&m .Jto tbi.' -control. 
 ^ cstf ®f p« -miMmm 
©0Rslsttog »f starggfegs»B#  ^ ijSsteob&elM  ^»gei,,, 
I^ QtolMeillug. .yr0fft«tl(»et»yt», MMmmm.X%, mM 
ttelj' and matlwlty ta tfe# 1*I@# chaos© 
Stg#ptoc.#<ig« $m &^mwm tim 
pmmm wm »iife mpM wl»s tl»: 
t«a:ps»fettr# ©f t:i»- kettl# #ont®iita wms 
.SESSy »»4 
Shermanil did not Increaa© in aiambers duririg th© kettle 
^mA m-mlXy *ml3.|r 
incrsssed la nt^ bers dwlng tbm first part of tb# tettl® 
process, femfc was M%&pp&^' 'fey ii» 
£t |a. (20) &3Mm t&.# g^nfeii «r «i?ims 
€ai?iag feln» th& m^mm ia Ife® 
tteygtgpMIiai. t^t^ maiiy OmummrnM. mm f-ir«t 
g m 3 hours and tiasB lae»ms«t ^^Mly ahtil tfe» s#ir«atii h©i»| 
after this ther© was either a immwmBm m 
I^ et0to#<ilIlas hejl^ Qtiotta wsmlly slwlf fete 
sixth o3? sQTOnfch hour in the »ft©r a falrl^r 
»pM Inammm took place# laetelmcllltta .^Igarisaa usually 
€#«r#as«d for th# fil».t- © atfptag- §»€ t,l»a .« . 
fapid inoreasQ ia numfoara took place. faglssy'lmig 
ASM not f,ip« until the tsmporaturo m# b#li» 
Fg&p:i»l.l»#t#gti« gfegyij^il,. €M it0t ,gr©» ta tM 
S&n4@» «all. Cf| studied initiation »f 
grewtb Qf ©«rt&ia: ofg:»isw.' la t&n i&tmtm «f s*|#g 
t# S^#w witblJi 2 m •§ Mws 
m£%9W- 4lppt^,,. 
aft«r «atf t «r IS 
bcrts-s after «ip|(tog» 
I#i^ «@t«t®:ta#t ttti' suitability 
0f Bt'mptommm tor tl»- 'Tipmim aitk f#r 
Swiss ftets# iii¥»«tigstoj*s thotight tt»t if %Mb 
mmSM ^ -»«;©€ it ^slght gipew- at «e& m high 
temperature ti«fc other organiwi could a#t sad ripening 
w@mM M « tl*.» ii.|4E rip«ii«4 with 
St^gt#c#gNgaii^ tliwgai?»fa|.I» £&»• m ^imrt ,psrt<®ft 1^5P«r«4 th@ 
fttsllty ©f til® ©he#,## lut rlp&nixig. tor JB miau^m. •mtthmie' dM 
stm% tmpmwm » sis®' fwilty ef sh®#®:## 
.Styept-«<i)S0«8. «» la tettl# 'ittit gi^w 
m MmSM!§.m^m% ia- ttm ^mm* Mi.pmtag .p»t- ©f tm milk 
with tl»»nte^tl«> Iapiwyf«4 ttot- quality ti® 
-23-
mbmm0 w}m& the mttlrn milk actei 
Buryl C8| st*%®a ttet altho^fai' tb® preploBi© aeM 
tec tar la w&m Ai&oQwmm€ la 1904 tfe baa t®k@a «, 
ioiiii tiffl# f» pmotleml mm &t %hm mrnrnwrnf %& tj# aad® ia 
Swltzdrlaad# i« 1925 cheeseiaaksrs supplied wltii pmm 
emltupoa of pwmp%Qn%c acid, bactariat mA lav® aluc# 
%hm .mdvaatftg# mt "sstog if %WB tfe^» 
34S fa^fcOFies voluntarily ©mployiag oulttires. 
Ws# of F«st.«t»-iss:# Milk la tb,® Hia«f®e%t«-
wm wm^mmwl^h orl&»^msm 01) mOm. #i»ll 
®:jqp#jpi»totai eli»®s# £wm.. jpastauriaed milk iB©«alat#ll. witto. 
lastlc bm$M laoteria, Duol8ixx»s IMiyrottoix toftellll, 
fl» TQaultB IM thBm to conclude ti^t- fa,st@i»lsati©n 
••of ailM i&w &hmmm m£mwmmh%f 
Wlakl#^ (61) reported tMt iill |«iSt9xariz©ti milk 
©Hd#e# »#© fef Mm in 1927 ma tnlri. £>rad©. M 192S m&m-
gmAm eh®m& «# -mm m&. m4diti©aal' mourns. f»ll©w^» 
fli® pmm emltiiF@s la %M- twlmla »t» #feiaSa#t tUm 
MumtTl&n sxpmimmt static* 
WT^mmXA (SS) stated tl«t s«w- €®f@sts la 
eimmmm oFlglriat# froa aantjfaoturi»fc aethods a®®fe 
©•ir%.Saa%« hf -©i^ ssats  ^
2^4-
'to#. hy using gooS ai,jyk by psstdiay-lsatteii* 
fM author a simple pasteiiriaatioa mm^b. 
m M mttl& m &M*'' %& f» *fe IS' 
fflinufcea# H@ Am fmmmmmdm th©  ^ iif par© emltin?#®#; 
Past««s?i8#4 '»!»• wm fpmd tm mmM M 
ffwa mi. mimn It dM »*s 4«f#©tiv« 
high-temperature pasteurisation lit# 
til© ailk wmm ,s®od -tet tM# m& Mm 
«atisfaetorj hoXdar method ma imm suitable, 
md QlmtBtiMmmm. |«S-| wmm wxmm&B&tnl 
Sn t.h»ly atts-^ts %# »to- ®te@» mw aill:,. 
culti:s»@« w#» i»®€» fh# f sucoossful m« 
B«td® *ilk %•& t^«h * «f SESSlS 
oasejg - to# fe®©ii mdded, A bactoriologieat mmmltrntgrn of 
tlto- all^ did ao% for«o«st thm quality tl*i wcmld 
Slft^ . 1411 f#«a€ flat .^ sQixthai mmM. Mtd# 
tmm. hsst#A iil.,lfe wh* p»»' ealt\ires mm •»«#€.* 
fawf^ d ti» p3P©diictlon -©f' •$ i^m#%®flsfcio Imt tite- .f:la¥©i'-
aa# t©xtiir® ©f tJae® ato®## \?er© 'unfairorablf f® 
©•r®»-©Wf' th# iai,sai^«iit#g#» tbft mmiM§, 
ailk «s li#at«d «»d thiiia mixed with pa* allk# 
Bw3Pt@©l» '^ CW %©li«v«# thst jpaiiteii^ isiag fh« all^  t& 
«jil»0a« would m msms mi fm^illtatiog «id 
simplifying production of ailfe f» H# f©md 
isfttfen Md m •<» ©f ©fsa, fewl aa 
Buai'a.vorsfel.® on flawy* feajitnf# it»i lE«t-piag qmilltj 
#f tim mhmmm* (^^mmrn pm&swT&i ^mmm •«€' tmalitj 
f»®ti m* ailk# Burtsoaor not»d ttot hmtiMg^ of 
milk origiuatod Ja tuo neooasities m€ of. 
indiiatrlal ^naiiilons and has been as#f«3.,| h^mwrn,. i« 
ao r@&BQa why %im Mating pro©«@s shomlii W inscribed «. 
tmd&vn aethod m to# tmw g«#»l «• «» m-
It Is iapo«i^l@- t# prodtic® s« g.#oi 0ii»®s« mith It as witfa 
»w ailk s«i>plis4 mder normal o#B<aitions» 
• FiTttlwmM i M }  % 1 m t  pasfe.#ttFt»:tion hf 
mmtho^ m&j im m ©si»«i«Ily w&ll salt@<4 t© thB . 
mklug of itsisntlml Qb$@s@* ^ tfc^ fi@M mi 
tim toflt was wmM. 
s&dapted to Eiamentlml clieos© product ioa* 
Qw&%& (mi #9a«la^i- twm Mm timt it im. 
feopslaas t© #a4i:af» to Impro^s bacfcerlolo^lcall^, 
milk u-aei .Jffflp wnufactura of imrd cheese by any M-te# #f 
paBtaiwi»tloa, :ay»-tlie€ if t-h# •-ailk is sMwm^tf Saf#et#<l witb 
Imtp*!© aoifi M liis swellM Wmt. %bmf 
soataiG^d.. o-ali' 1 -©F §• t^yipio Mle# • ME'iag, 
imM mhBmm tw^m. pasteurised milk wmm m% if -fctit 
silk wma ©btain®#, «©«« wtolch w®,r# f»4 «fc«:Pi®3.s 
e..«at«iaiag 'l^g# 'Of batyrte mmM 
p««mt «k« and f©©4s ft.#- imm^s -i®# 
tmmwml wltlj, «aFt:la. tmnd to ©oatalu M»g« 
awii o.i*g«ai»aS'* ©tut# tMt 'Witto. 
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Sine© wbol© wr# tii t© «t»#i 
©mpdliitg organlsa *»» mTwl<^ twm^ •»©• ^t©b 
of efaoes® t© «a@th«r. 'btt«fc #» f*»#. w»«. also 
iQfeot©  ^«»a Wm- «a fiiosi in ®ii«li ntlk 
except om* 
Cmltiar«s of mn ©rgaaism takes ftw abaora^l »€ spots 
on Emiiientlml oh©ese were studied by fhoni mai AlismiiB (SS) 
sM' tk@t# fount t# »tall«y i# tfe®' •ir©pf-«iit© 
acid bacteria isolatod fey von £T@ud®nrelch «ind Orla<-JeM«a« 
Sine© Wm mm 'pmm * ve€. 
m» -mil as propionic mlA, tto- mm# it 
aei41 ^repioaiei wj?» jmimm# 
aii'ri ttBi Steta% (9) noted fc3.«t«& *p#fes mf l»#pilftF si#« 
«M ®liap# ©B- fiat ef' #f 
©a wl3l#fe the sp&tm wmm ms «»€ 
aai' tfeiii tm MMM&mm: Itjto tb# 
A ^k«B f«» Wmmm 
»p©%» ]r#t®a3.®i. -tfe© pmmmmm- .#f mi m 
unkno-m species #f fungus with ^-east-like cells 10 16 
adep«i« l©ttg ant with hypi»# cm1»iniwe. «. 
coloring mttfiai-# Hi pure culture, f«api» t&mm& 
veast-llke whf^to. ^©v©lop©d Into e:rg:a»i«aa« bimuefe*-
tag m or other sporo® mwrn^ fh#: 
fematioa #f tite black color was «jt considei^itf. t# hm 
%m mmymm "biit t© m pmmlj eh^lmi pwmmm.m. fb» 
»»# th« #stt»atlwt ©FgaBl« mmlMm ml-mm-* 
-•is--
moA wmiBim (40) m analyai® mt mr^lm 
mxm^m Mhmmm thife tl» odor m -fcli® ©li#### «fM 
aM mm elm»ct#ri««a. hj b^x^sgen sulphide, 
of l«it|TPle aoid ba«t#ria wmm tm. tUm 
mm tm- «f mm mmi§. is: tiie-
Tim bwfcyyS.^  aeia mm alsl® gpw in th® p*#«#a#© 
©f mlArn-
Am l>y Albus (2) t© d#%#iwla«- tto® »»-# ©f 
SB «»«ml3.y ©f nlssl^ r and fwsslsF ia 
«# i®i %m the lsola%i#» ©f Qlm%M.Mwm. 
R^peatsod #ff<»Ft8 t© i«<5lat# «t ^:S fowalng aerobie- -©f^al'sa 
f»e wer® l^ pii»i»atal 
oh©##:® *«:» *4# fiw *111 of 01o®tsrtdim 
welehit «sid hnMB.rlmM l*a beaa add«€« 
isiounts IiaetoMctllm balCTPlemg 0idlt»«i Mtti «» 
tncreaaei eooklng tempemtu^'e had little m ft# effect on tfe® 
d®wlopiB©at of Clostridlna welchli in tli# €-|i®«i»«* It *a 
t&at pipMae# gitssf 
•&i botb tl» alssler »at py©ssl.#r typ##* c fiw •mmmBlonu 
%m #^e.s.@ fFiM silk with w3#Mt 
•sb»&S littl© m- 'M& i»s.0 ©Ithou^ tMm mmm a# 'fm^eiaties la 
th!& ffl®tb©a &i mmmtmmtmm used. Mm faetof w«« 
t® .pl^ i « s®ft la tisa we»fTOJiM»© ©f .ptssy 
tiM. til- ©specially .la «&©»#• 
»affc«r (13) sttidied the f^tiaeaey ©f femtyri© -mM 
la «fli< diiriai Itm sa€ f-«»d «ii liie-i?®®#® ia 
Marefeji tlien a wiiieli was milowm hy m mximm Anrtng 
:»#coiek5 lalf mt my all &f -S&mm fl» mi Ijfe®#® 
»^»ig®s m&s Amt^rmlnoA hj tb© Bwew% i»thod (shafe omltiip## 
In glttco## and tM Welmlrl mmthM: is^mmgmm test)* 
la tn»%mmm to#tli ili# garrt w»l.a2lrl ©f 
loBttl® ailk m Im #«a%®nt of 
(September i# feltat* If 
ir©f#ar- wm ©f ^«©nthal cheese «-«» %|ai. 
s'te«ai«#t amttmi-mtlm "bf Mitirte *.tM c©til<2 
|j# te «!»#%:» 
C^Sl s%a%®t %'ym. 'bieol^ st 
««Fi mM. Wm& ©oloni#s of Mete t^o vltilsl# tli# 
•&» a#f«e%s wlil«li fj^ quentij ©§ew ts 
@.|i&0m#.* ®ie distribution of wat«:Pj, salt s©ia CjpS) 
aM a»i #*.plgl» til# «f tl» ©f ear#,. 
loit bl€oloip®€ «leitffii xmAmw 
tb@ find I %m mtmmm MM it M.$b.m 
0f ealeim $m tit# A, ffiRFfesA aistjPifetifci^ s 
of nitrog#i3 mm mt»d in th© blcolored cb.e^sise* The author 
b0li®i»d ttat tfe®- #rtglB of the t» *t»a* ©f ©w  ^ m-s ta 
eertain »isaitioB» fotifiii in tli© and arlslfig 
fi« mn lri*®gttlaplty !,» th© f^xwatatioa* 
aai ffeftBt Cl8) fmisi oao2»if#f^ « fermen-lattem 
or gmf 4mmf #f &k»»m tm he m 4 m- S 
TOufch® tto® #li#®s« ms «€#• It mg, fl»% 
«fe« %li» tfi ©f %fe« fMB #la»  ^ i® 'pH 
.•SO* 
»» «eeo»]^ »i-#€ fey m elmag© i« flmmw- m4 «f Wm 
fl» muBn -ftf tfe# f#n»i3ta.tioa wmm £mm  ^ tm l»» 
B&efc#yii3tt pgoteelTtieiae a# ap, Whmn a# i^itlk «0#i tmw ailiog 
chease contained 10 or inore eella of ttils pte^ 
fswtt# #!»»## Mily 
infeet^  witfe tMs w^nls® imd m. pS*. a ^a. m 
graj eol©^ m- #«rk apete «»i .pBifflf# 
li^ fogen I©is C©«s«nt«ttlon in Swi##-%/p® riie®s#». 
C S 9 )  a o % # d  ' i & s %  t i m  m M m g r n  i n  h j & ' p & g m  i & m  
concentration tm &hmmm Mm te®ea givm very little 
H« a rapid accurat# m-th&A W» fw3L3.m$:mg 
changes, Ibt mlu©t of obaes#' fl»g« w®» fo-mi to te® 
sli.glitiy !««» tt*n 6f til# ^«y fip««i tfe® mmm ©to#®#* 
*h©n the tsat^ aaeiint of cmlfcioip© §A (lacteMelllmg plms 
aycodenni w»b « 45li«@«* ©ook^ to S2®C» ^•wlop«€ -aetJ 
fmMtmsp mA to # Mgfe«.r petat a mmltM t® 
Ha gmmfmr aelfiity in it «fei:©3Pfc#jr ti« 
mlimm 3§m ClafeIms baimrieu»).» md»- itttii 1 
eesat of cult^ # Qa.: a©» >»#ii ti«a 0»1S5 
pey ©eat «»» 
{'601 f©»»t- tte# mm- ef -eiiltssr# m §&m #• 
dewlopa&at ®f acid is Swiss ^mimg tfe» first a«y 
tins ftb# a»# ©f 396 • -ffea tti aeia 
result©# ia m a«r# tb»©ttgia pp©t«ia.j«ls «€ •tef€#*' 
« dmmlm'blm m^it m# a®t. 
e©li3©lde»fc with. tli« Mgbest <J©g»# #f proteolysis I 
%1» wm tmm-* fclAt fe#. 
©f tfcsi cmltwM ms att Siap^ t^eiit factor ia tfe# .@f 
tef€^g©n ion 0c«««tttimfclcss,,^  Ftt^ siiis ik  ^ ©f S®ts« 
ciie©0#» 
KmstM  ^ C42) the imfftrfcftue# #f' im 
m ®f Mw^ -eli®«g@a* 
pH #f lasssafeSifti S sontfes old, ©eeopding t© asats^s 
d$t03?iaiiiati©aS|; *m* 5*45 t« S*?5. Grtiyer© elied#® ms Mghsi* 
l)y 0.,1 pifr Bj taking into eoiisld©*tS«ai'. tli# fla«t 
.netMl ripening «sw#« an incf^ as# ts pi, X#®#tley l^leTti 
l«ieatti«l &hm&m # dajs old shistiM » f® #f i*t0 %© 
$•40 • Sfe#««# tiat m# too Irnrd wftg itieiigtit t# tm 
atay mmA mmt tmsmmmTllj to an abno2'«l met€it,y* 
«| «|.. C$#J aetei tl«t tpiss m 
tmlwlf in fi-T aiiring first ? ta tfeS' 
l^ p»s^s -ani *e» .gimdaa.! Ih# 
Im mmiM m,B #« -te ^ mt 
tim cheese milmw 11 l^mm im tfc» pmBs m %m 
ioaieatisii ©f Ma© aetiirifey- of laot#M©i3.1i. 
iafliemtM tlmt 'fc© aftsy Z to %li® p»s-s b© 
S*80 or «nd »ffe@r 21 liou^s §«l.g %# S.»S0« ieitf 
ductlon in t&® t-Mt wmm %m m^M »stdLt^ is mpld 
dmluag#, 13.w acM pro^i^tJon lumifflelent di*ainii.g# 
antf m f m  f - m m % % m .m. 
( M B )  lael^tiene 
wt® ,»».% m a iillk 0«ltw»- ^«ii, it M&. m 
of 1*00 t# 1»09, A 12 hour cuXtui»e of Streptoooccus 
lwiiWiiifiiiitii;«M)!i#(liwiMtiii^iMiWi>ijii<mi»Bci:riiiriiw^ 
^«a g^mn tn. silk aaifi: 0»SO to O.SS pes? cent when grown ia 
fli® .la of #fe#es@ i» tli@ pr#»Sp itelsh a# mm 
luaioatieii: #f tti® #f- tb« ©wE'ter*.^  *• ©•© tit «#0t 
aftiwP' 3- tsamw. wimm. *4© from Kiilk ©f fl 6,5 to 6»6, Sa© 
gH ©f tfcys ifl tb# la*©®!! ma fdtiaA t® aost deslrsbl# 
wla#!! 'it wms Imm ttea, '§«! tl fe©a!p» pp#:fi»mM.y 
fe#^^ds S.IS -afflt §t-0* good Rillk., « sl#w 
•of «©M tbr©sgfe®«t tii#. fiwi tl hear*: wmallf 
fb© pH •<»# stteti e©iiM as Mgli mm #.»1 t® 
6,2S ftft#3P S In fcha anti i:»t a#fe#f» 21 limits * 
Biirtetf,-- Saafers Wm^mmm |?| f^aad 3.«.rg# #l,ff«»ne#s 
la .pi fe®tw##a interios? of" tii# ©b««®# «a€ th®' p®rM.'®ja 
!»«••% Vim fbis-©©»iiti«a la 
Insmffieieat timlmf® aad Mgli raoistiii»©*, ffe# ta 
pH ms tlaottclifc t# ©«a«# auoli f^m%m. «« #fe®oklag atftr tto© 
rlna OT glft»» 
JjmnmV' a«€ <17} eanried ©tti oo«ti?€a.l»ct tmts 
in tti® fflaaufftotwre -of -m liii»g# ©f 
-mm w®fi m tl» «f a 
BtatlatleEl sl»% -ifsslgasi. t# Aii4i©«te ec^prelstSons wttli 
%t» gwm&m twai- tMt th®- wis# #f m 
lad mo acidity of about 0»70 #•¥•§ .p»f 
M fewiw old mf b® used «« tk# feasi« im 
ih# qamlity of te# flnistiM Qhemm and f«?- ndjustlng 
of mmxmfmtmm mf qmiitj of chee»# 
I. pH of s.a Is a 14 hmmm -m€ 
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#f aM to Wm euilJures ff#a d i^ag, to^ 
fteii 'tkato- ''miltiiPta *#»- liieabmfc®i S0®0*. f#r :g we«ls*. 
Colonies wliioh lisd a .88100^ mw miMgmA swttmm -sasM wlii^ 
m&m to- 'hwm& in bj teiiiiisatltfc#4 
w#f« @#iiside^«€ to fe# p»gi©ai@ ftuli, bft©fc#rl.# aad »@» 
eiaa#»ti#d, as sueii wli#a making, #©»at#* Siiigr *e» also tli® 
%ffm- fisk#€ wfaett is:©letlo»# «&©* 
aetliM 0f «f tropioaie Baeterlm* 
C©l0at«8 wM#ii gii©®i€ tli® 8li@F»et'®x'"istics e^f pipsfloai# 
acid bacteria in shake cultures t/ei'*© picii©^ iaie fesffiBal;# 
bouillon of tit# follcwiag #i»positlciiit 
ToEiato Jui6® 40«0 per cent 
P-eptone l.«0 per e«nt 
PeptOiiizeiS allM 1*0 pef e«nfc 
Water to make 1CX).0 |>6r cent 
pH 7.0 
WJ.0& smfflel«fe gfowth had occiirx '^ed, th« w®r« 
parifi®€ by Mikiitg loop diliitions in .g«iiia» agay 
t&afc© jftjfMi? ia t^tbsfeiea S -iPiels: at 
a typ l^eal, iselmtsd eolosf was picked, 
Aftay a e«lttti»e im& bmn pmritimd,. it wm ehm'tskml fea? 
morphology using tli®- Q^m. staia* #f' Um gmm 
PTOgionibaoteriuia m» rti#a growjn tjMw 
aa.8«;refeic 0oi3ditl0ii#,; ersa fsatfel*© ia y^mig sttlturas 
ftM 4© a&t spQwmmrn 
.Calture-s «!•« als© ticsttd f#,r ©atslms# sine# «11 but 
©f of the s:Qmim Fyopionlbae fearium 
mm ©a# #atelas# t&mt *&» iw ,^a by 
lag a f«-w dyops of .#11 actively gFO»ing eialt-ai*# ia at 
d«p»®jisioa &£ «. .sfot plate aM #ii© m fe*e i*@i?s 
^drogen peroxM# (-^  pt^ r sli:is*ti]^  «n 
evolution of g*s w^m- i#stgmat«d as #«%«!.«»© 
S* final. ia M®wtii.fiemtioa &t pmpMrtM mmlM 
M#taria w&a to ability t# 3..«efcie 
mM 0T aodlma l,ag.t«t#. Uijaer aan&robie ^oaatti#iis.* A. 
pa^lfiM wm iao«iil®t©d iafc© mm tlmt matmimXn^ 
0 5 per s©at sxtfaet sr^  1*0 pey eanfe gddiai lactate 
la mttJ* m& Iiat© «aoMi€f .ftmsk esatalniixg only 0*B pmw ceat 
jmmst m^mt .ia wfesf*. flasks wmm incsut^ ate i^ «% 
3 0 ® f o r  t  w « © t o  a a  « f  -^rnhGu 
sM 41.sl;ill«€ fs  ^TOlittll.® rn^Mrnm ®#s tin®® tia® 
orip-irial wmlimm wms mUrntrn^m ®i©- distillmte .©o«,t«iiiiiig 
th@ tolatil# ftsMs w*s um  ^ f#-r «f tli# mMm 
hj las® partl%i€^a »moa of O-stoia i^x* imA |4t|, 
ill mmmlmm et tim g#aa0 PTOpioaiMe teritia feisisiit l.»eii© 
«e.M «a4®ip .inime^efcle se l^tioa# witfa feimttoli- ©f 
ff»pionlc ©M aestlc aeM@. 
*(»tli©€ ©r Befcsfaiiiiag felmtils 
ai# TOlsttl# aeMi.%f #as h-y 8t©« 
i^stlllatiea.* .graas sf sb3»id@d eli#«se wmm 
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a®mod ©f mm <o). Jfc ©onsiifeM Qt *©i^* 
iiig ,1© gp«s ©f f4ifc#y#€ fat iiit# « ifiS .^ * ml^ mrnf^ r 
flaak  ^ #i«Golvinrf; %iis fafc in .gg al# of ssid-fr#® p#trol#aa, 
addlug 10 si.# nbsolTit® eleoliol Iprevioiasly diss-
tilled. 0¥©r solM potasaluai hf^ F©xM») mnS. titratinfc: t© 
tlie ph«nolpiitii&leln, eadpolat with il/20 pat&ssiujii iiydratM© 
la ..al0o^©l* ®i© ft©4€ -i«sb#ip wmt m 
aiiabei' of iailllllfe«t of i|/20 potassim j 
to aeutmlis© tlm twm fafcfcf acids i» 1-0 .i»ms i 
l#tbo€. #f Determining Im SommMt-mMm itf '.0ti«it(i-«. 
•mo g^mm mt shmeam wma placM la a »Q:rt-«3P -m^ 
fc© a thiek fi»tt ml* -o# boilM ©©ol«a €i-#tia,l®4 
water waa tb© .gvmM  ^ t©- a &©a0g@a«®i8 
-gasp«iisiftii« »•« gaagi:# wm» ®gal-» aixe€ p;ri©r fee m»«» 
w» ma&m «i%li m -^ ^mMmmtrnw ustiig 
•a mlmt^ Q4a mM smiomtmS nsioml mmll* 
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RESULTS OBTAIKEX* 
Ktimfe92?s of pyoploflid Add Baeterla in V"a3?io'as Chaesas* 
low swles-tjp® «li0#s#4 
f3» Swiss-tf|» ehMia# WL#t oji # seal# la 
tli0 esl»®E0 laborstopf of tli© lown Sta%@ Coll»g@-
wim ly sat. 
(57) was ««iitaedi for tte s# ^opioale m.$M 
pimmmt* Fo^ty »apl«s of ««. Sa-rli^ 
«si. f##!- flavo:r aiKi ©j© foPiaation ii?©3C© selocted# 
This ehsese raag#4 In ag@ fs»om 0 to 14 months, tsrith tfat: 
of -paapSi®# ft 4 m^bm 
fabi# 1 shows th© nxxBibars of propionic a©i€ M^afearla in 
I#« Swles-typ© ch@©a© of various qualitios, 
t»:flag a @to««i«t@ristlc swaot tlavow m 
of ptropionic sold baeteria, o¥©r 80 cent mf tuples' 
«s m good »!*«• tt*» XOO^OOO 
pyopisaic^ aeM l»e%©rs.a p« gjeaa^ JJLI tl» .l»'«4ii^ a 
fair or poor flavor contained less tban 100,000 p«r gram. 
ef PSBplea classed m .ft smm mmm- -mm* 
%ms ttum 1^6^ pm ^mm» M g9&& 
imgm prepioiit© mlA 
»M1« poor flairorea ^mlmtl-rnXj mmll 
%m 0«a©ral limibers of Propionic Aoid in Forty 
NO propionic aci4 baotoris added 
propionic ncid : itHab r^ of cl»@s« s wmSmt of 
bacteria par gmm t mifek. a. glteh. .aya forMi^iga 
t 0ooa t Ffela* f 8 good t gair z f&m 
-^1,0{X),000 4 0 •0 4 0 0 
3.00:,000 - 1,000,©00 s •0 «• s 0 
10,000 - 100,000 ©• s s 4 • 0 
1,000 - 10,000 1 4 4 • 6 2- I 
< 1,.0« 1 § t t S 
with g&Qd mfm tmmi^im AmmA m mSMm 
rang© of oo«nts of propionic aeld bactsrla. The cotants on 
cheoss with well formed raxiged from less than 1,000 
(actmllj lass than 10) to over 1^000,000 propionic a«id 
bacteria per granu Cbusese hatriiig fair &jq formatiorx contained 
less than 100,000 and che@s® ha^ins poor e|ii fmmtton l©as 
than 10,000 per gram. The results indicated that a ohees© 
rmj lmv& good, fair, or poor ®j& formation «id y#t oontain 
«tg-s#iittltS.ly the smtm niimhsrs of pro.pioEtie acid bactorl** 
Oh©©s0 containing owr 100,000 propionio acid bacteria 
gram, h»©ir®r, r#g«larlj Imd good Sia« It 
the 40 cheaa© examined had & good flavor and ^ af 40 had 
good ®y® f-orsiitiim, it appears tlmt with thlm it»tli@i of Mmi-
fmetiff# it is. to ofetaia f©©d. •j'# f©^w^*i-«aa t^ a g©«d 
flavor# 
Doaa9»ti.« Swt#s cimmm* 
T«9l¥0 m.s^%&a of doi»stie SWis® cheese of aimvage quality 
m# regards flavor and foraiatlon i»r® axamiaed for atjmbers 
of pi?cipi«4» #eM M®t«ri«, fl» #&mpl©s Jfr©a. 
1 ^©ar old. All of thsia containod rather larg© niamhers of 
propionic acid bacteria, tho counts rai^l3^ fr#is 400,000 to 
1,100,000 per gram,. 
ChQddar ehtos©, 
B i^fty-four sasfM# 0asii!i»r ehua-s#- of gtod snil p©'@r 
tmlit^ ,^  and in w@r# ©xsminod for of 
propionio aoM l^ aoteri®, *ii#t • ©f' fis®- "©mtmlnsd !#«# 
t^a 5,000 gmmrn With mpproximtels^ IS P» e#»t 9t tha^' 
-42-
iMflw- propimle mM mmM fe# 
in 0*1 gram. o©«sasiimaliy w@p© ©ncountsred ifcieli e<m-
ta5n©d owr 1,CKX),000 of these- organic* pm -0mm» All of tb© 
samples eoniainlrjs ir#3?7 Isrg© aumbers ©f propionic aeid bacteria 
em®© froi! oQ)® fbsr® wsm ms l»tw®Nsa tte 
mos&mv ©f a#M tmoteris t«Mty -w «§# •®f 
#1»©S0*^ 
Camed Cheddar ohes### 
two &t eaimed Cb.@ddsr ©xarainei, fm- pr#* 
pionic acid bacteria, one of tli© samples ®y©s similar t© 
%'mm- .ta i«'is* 1%. 
•orgtat-w®  ^ p®r gram, aM frc® it tJar#© a«M 
lfa«%®irUt. -m&m tsolat#^» Witia fet» otlijir' 'Steiiiiter 
©h»ess, ao propl^ ie fteid Mctaria wmm ta 0.1 gr«a« 
€&»««* *lth #r 
Aold Bacteria* 
MsnufactarlJ^ prcKssdmr#. 
Tb© milk used in all experiment a *«:« ,Mi»i miM ^ 
qtislity which had pasteurized at 61»7«>0. {14S®P.) 
f» 10 ffaa tit»itatol« aridity |&» «!», prior  ^
tla® addition of eliaese starter ranged from 0,11 to 0.15 pmW' 
cent, c®lcvilat©d as lactic acid^ 
Th® propl©ft:S.#^ «eM c«lttir#« -mm^ «»rl#4 mm eiiltiw#® 
in sodium laotat# ag«r* . fbM smltiir# to l» rnsed for 
makings wa# iato .mM .la#ttfc«ted: f#r 
48 to 7E hoTxrs at 50®C# Various awjOimts af propionic acid 
eultw#. w&m ms^djp. # to 100 lal# pmmis ©f 
milk,. It will be not®<5 in the expericiental dJtta timt 25 aX. of 
cuXtiire pi3P iOO potaads of »lliE: gat® g0©i :r@attlts* 
After til© milk was placed in tlie ehoes© irat it was broiight 
to ft ©f g9w4®0*. (8S®F»| 1 ##st -of 
Qtme^e starter and tli© propionic acid culture addard. The milk 
m&B allowM to flp^n at tkls t^^eratw# wttl ©a .lsgip«i&ii® Jto 
tltrat&bl© acidity of 0.01 to 0.015 omit otoi* tiiat present 
ii»d£at@Iy after S:€dii^ tl» ealtwes was obtained* fti© pwiM 
•»%%«& 'tM.# !$• t@- M 
At tbt ©M of tfes ripaaiag psyiod 3 oimces of reanat pes? 1000 
pounds of ailk ms culilsd. usmlly from 30 to 40 minutes wer® 
ratuired f#y t&# eaM to f#acfe tl» 0o»fiet onttiug aonsiatmey 
Th© curd wma cut vith 1/4 inch knives Into esubas and furtii^r 
cut «^lth tto fWtioal knJJ'e tmtil the ourd 
tim Btm of itoeat k®im©l.s* it wbs t&sii, sttrr#d with a tork 
for approximately 20 minutes in order t® Qxp©l tlm whs^. At 
til® #f this ti» om-tJaiM of ti» «»# mmm€ tw^m. 
tfe» ¥at. w&n Ij mt®i* at 
fl60«F.| f« ti» Tim wmWm- **» in 
tlirea or four portions with constant stirring tmtil tlm %mm--
p&rs.tixrQ reached 36.S® to 41.1<*0. (102® to 106®!*'*). In Wm 
tSm^ $s*s«e* (I02«t»| m&m wmA$ 
in later ^x^fvlmnta thm eoc^ijng tes^eraturt® was mis®d to 
{106®F*) in oM«r to c^btaia with tmm ffiolstiir® 
•mA a ill®', ms s%Iwm§ ti» 
ati3TO fof abimt @0 ainttt#s# Wlwn tim attM mw suit&bly £imt 
It was collected at ti*® uppei' ©nd of tb© vat mmm- ©f ft 
asa sll0wea to wt# whey wm ^3?aSji^  
at this point* me assisted hy placiEg tMn mtml 
pMtm -m top of %!»• ttoi-. fctl *i:igsi 
eieafily it ms out into l>l#sl£s saS plaeM to woi^ tora imtpm*. 
fM: eurd «.a turned in tlm boops sevejcaX tifnas at 10 rsdnute 
iatdrvals t# .*i» tb# smfA imss . <5«iform to tl» simpa of tM 
b00p# fl» oto&@0® *«5?e wmf|>©d in smslln elotM, placr»a in 
the hoops «ii#. ^adBRjly &ppliM to t&e fte 
w®i?# la tte ^msM mftm a S how Inte^ml »i 
t# ]p@jmia ija ttm • pmas ttm a^oafc 2 tmwm ««*•#* 
After r#a0vel fipoa ttm prmm, %hM efe#@s® w@« to «©©! 
slowly Jto a room at ©bont 12#7^0. (56®F*). On th© following 
€*y ^msm "mm plmmd in a BQ i# p©** m&t «alt solmtien* 
Tto|- wmm salt#d feie 24 In tl» €«ltlsg tiBRk, mA 
allowed to ^©maiii 24 htrors aora. ikfter rem&val from, the salting 
wmm- pl&mA to. & wti^ *e«. .wRitti«ia#4 «% 
10«0« to 12.7®a# .|#®» to SS»F*)* »8tgfei. sf* s «lagl@ 
#xpsFia#o%a:l Gtomm m» &bmt IS 
tes0ssiT« swllSsg r^aoTOd fecBR OTSeis^ ^oos to a room. 
»lntataM at abeat 4«4®o» C40*p»). oh@€fs# w®r® ©xa»te#dl 
«.% »• «fc -tite m# ^ 
Gompariaon ef cultures of ssrganisais* 
Vario'os cultures of propionic acid orgaaisM used 
in malcijsg Swiss-typ© ch©os<j from past^urlzti «lXfc tm- til® 
purpose of determining differences batwean culttxroa and. with 
th0 hop© of obta.lJiing a culture which would tDroduc© good 
quality cheas© cooslstently* Jl total of ©ighteen cultures 
war© employed, thirteen of which were recently isolated. 
cmltwds emm froa the rollowl»^ soure«si mmltwemB 4§g. 
4 7 f  57, 58 and wer© isolated from Cheddar oheasej cultures 
50, 51 ar4.d 52 were isolated frosn canned ch@ddar cheeaoj 
5f# 44 .«ad-4S mm^ tv&m do®@stie swi®»-
«h##S0j culture 106 WHS Isolated from Siriss-type cheese | .«iii ^ 
#alt»«s 31c, 49* j. 62d aa€ #8ii wmm oMfetoad £mm. s 
ira^ioiis laboratories* 
Th© propionic acid cultures "srhioh hid groTO in 
toimto bouillon tm 48 to 72 hours at 50®c., «©» «d#i# t© 
the milk after it *s pasteurized. Fiv® ml, culturs 
100 pounds of rdlk ms used in the trials for ^ 
cultures*. fb» ullk used for ©aeh series ®f cheasa was 
/ 
pasteurised in mam lot (at 61.7®c. (143^B'.| for 30 tainut^a) 
•snd into foi^ fwrta, m^h 'Ming pla^©## fa' 
a s#pai*mt0 v&t, Biff®r«n.t cultures w&m- t© #a©h of 
tl^ s© irats and tl»' foijopth wt m» maf@€ ss a control.. All 
th@' ©alt»®s '«»apt S7 «»d 57 mm- mmmA at l©«st 
fh@ #h#©s.@ were ©xaminad »t ^0-.d«y intervals tm flavor 
mA #|« forMtlon aad also for tim wsmhm of p?opi#aie «#M 
ot»gmis»is psT fisssjfc. fxmaw d^bi^n&tims us©€ 
momt fi»©qia@ntly In comx)a3?iJ3s eheeso wra axcellont, good, 
fair, flat; «id poof# cfee#a# hm^$^ m ^Imvot was 
eonapicmottfilj a got^ fla¥<5»®d etoias# wa^s one «Meb 
so» #we$ti ftmrn-f tat aot aa aioii as tiios# ifs:s©ll#at* 
witii n fsir flaw^ MA mitj mm$^ a 
flat flavored oliees© had no surest flavor, ^ f#« flavoj^ed 
•mrnmrn mm mm.Mkich. m wmm tlmm M -s©*#, 
4@sirabl@ flavor. 
fhs© tQwm&tton obtaiaM with wB-wlom omlt-ttreg mm 
««; .§#©*,. .fttf qt ghmm rn^mm^. *s .^*4^. 
fMmsfcim coat&liiefl mf&M about ©•§ iis<sii is ^iarot#? «ai. 
spw«t 1 %•# :t«s^s ap»ti# Figuy# 1. « sa^ss# i 
toa¥iiis guod «y© fomttloa* aiM.®3i?. Isa^iag fair 07# f^r^ti-oa 
w®ra tMos# €®tiat«a sligtitlj from tli# otiifss#. laviag good 
m^r. fmm&Mtmp #y#a ^aiT-iag :1a. mlm 
F.4^pt. 2 s etoi#s# hm$^ tmi.w #|i» f<s»ftfctoa* 
piw «-y® formation #«:ll fm 
mm&ll wsmj' largm ejm « .f«* Isi'g© rnje-Mm 
The TQBults ofetalaed in comparing -mricui ^o^ionie 
s#M. eal%w®S' wltii t# -t;# 
flavor and forsiation ax*© csi'' ta O'abl® 2. 'Ji® data f(«i»t!iSja 
%o tli© rip#tt@d 90 4ayg* S®v«&l ©f '6li« cultures *@pe 
la. pyoteeiMg m mxmllmt or g®## 
flavor, Mill© others wer© vory variable la the type of flawi* 
43, mf 51,. €ii, maa 4S#6 €M, a©t 
f f F r 
f • f ^ V 
Figure 1* 
thmm qlmm& ms 
•Mving food ©ye fomfttlm# 
Plgur© 2* 
Swiss-tjpe cii®ea« classed m 
having fair eye fomation. 
ma Ey® of Swisa-fcyp# ghma® MM® 
Wlth Various GulttH'^s of propionic Acid Baot63?ia . 
series 
no. no. 
Gulttwe 
no. 
flmm i i 15« 
t Fo»»tion 
t Growth of 
J ctalt-are 
: in oh.@®s9 
1 g 
4 
50 
47 
4866 
control 
Flat 
Poor 
Fii-i:r 
Faif 
pair 
Good 
Good 
Pair 
poor 
Good 
,t 1 4^ Good 
2 52 Flat Poca? poor 
o 31a aood Good 
4 control i?air Good 
1 44 ^lat Good Fair 
2 §1 :ixoell®at Good Good 
3 Fair Foor Fair 
4 control Poor Good 
4 I 46 CSOOlI Good Good 
2 4S GoM poor pair 
S 6gd Good poor Good 
4 Control foor y&iy -mmtmfmK'm 
i m xQood Good Good 
t 47 Plat Fair Fair 
S 4866 Excellent Good Good 
4 control Plat Fair-
•# 1 • 43 Good Good Good 
S . §g poor Fair poor 
S 31a Good Good Good 
4 Control Flat Good iwr-
f I 44 Excellent Good Good g 51 Good Fair Fair 
-1^  31c pmm Fair Fair 
4 Control Good nwr.ww iwr''*»iL-
S % m poor Good Poor 
t 46 Good Good Good 
a 62d Good Good Good 
4 control mrnt Good mt-mtjm'mr 
fafel# li# 
.* 
:» « 
•*' 
« f 
S@ri#s ! GtoW# f Oultm'© Flaw* t Eye S Growth of 
no» : no. •» no^ I t format ioa : eulturs 
.« 
• % * « : ia elm&m . 
t 1 57 Poor poor poor 
S 37 #©©€• foor F&lr 
3 4866 Good poor Good 
4 gontrol Fair Poor 
1# 1 58 Poor Poor poor 
2 62 Fair poor Fair 
3 3ia Good poor Good 
4 Control Poor poor 
3.1 1 58 pm.iw- F*l3P Pooa? 
2 62 poor f*tr Fair 
3 a:lLa Good Sood 
4 Control Good 
12 1 
S 
4 
IS 1 44 Good •&m Good g 4866 Fair 
S 4f» Good poor 
4 Control Poor bern 
M 1 #i Good Good Good 
E 4866 Good Good Good 
3 Fair Good poor 
• € Control poor" 0oo4, 
IS 1 31a Good Poor Good 
S 31a Good poor Fair 
3 106 Fair poor Poor 
Control Poor poor •BW W ifnii.ww-
t m Good Good Good 
1- %m Fair msm poor 
a 106 Fair faif poor 
4 Control Fair Fa.ir 
4866 Fair 
6Sd 
46 Foor 
Fal? 
poor Good 
ffl» Sood 
poor G-ood 
^ 002E* 
In fivQ trials J one trial r©sult@d in excellent flavored, chass#, 
tl»i» .in gom f lawrad oimmm -srh mm- la t&iw tlmmmA ohmmm* 
Cultiares 43, 61 and 72<5 produced cla©«s@ in all trials which )md 
«ltl»i» &a -dxeellent » good fla^of*. tt»#d onm 
aM tm qtmmm .l*€ m goo^ flmrm* 5M.s atiltujp# stiMeml^ failed 
to £Pow on ¥©a?ious laboratory m^dia and ?/as icjst* Cultm'es 31e, 
49w 106 e««£$t»tly -m im^ flavor • 
cultures 47, 52, 67, 58 and 63 did not produo® any good flavored 
ctatese, aM lasmllj p?o€ttC!«d ohmm & fair ©y p®®r 
fl»: tuaieat® ttot a«« of the .#altui^s wmm 
la producing; good bjb formation, in the »jorit7 ©f mm».,.,. 
-Im m aiagle- »ri@s »ipm&sa tte nmm #«• 
ditlons t0nd©4 to JiaT® rathsr similar eye ferimtion,-
dlfftrent onltums or no oultw© ms »i«d la th© mw lorn 
to ». tMi*t0®a ©f :tl» aixt««a msries# mmtml 
^hmmm haa mm a^^od or better &ja foi^amtion than th® :@fet#s# 
*€# witb pr0ft®aS# aoM emlt*^#» 
in most instances miltiires whlob increased, apijreclably in 
number aiipinr:; th@ rlp#nl»g period ga'^e favorable results with 
y#g«M te flwoi*. siiie® t%mm %m 
due largely to t'm fo2»«iation of propionate# propionic 
acid organisms £| wouia "be ®a#ect©d. tiMt cultw« *Mefe 
did not ijaer^as® M «€ wlilah. wm& la ttoi 
0b®e»« 011I7 in s»ll aiffibsrs, woiild not hm mmtlstmtoTf*. 
Table 3 prw5#iii»:^ in detail, data showing %m «f 
5# • Wtmm BevelopMnat aad Qrowth oi Froploiiii &oid 
Baotwlii la Swiss-
I •? 
t s propionic acid M©tafia, ptr gram at 
Omlttai* I f'isfop , vagl0mg 8tRg#a in tl» ripti^iaig , , 
ao* t . ; I 5 I 
1 t Fresii ewd i 30 &AJ&.. t .60 ! { 90 a&s-g 
4866 lX<}0ll«llt sso,ooo 120,000,000 570,000^000 340,000,000 
4e6€ IXQ#ll#al; 110,000 120,000,000 130,000,000 135,000,000 
4866 sscsllmt 1,100,000 5,100,000 50,000,000 75,000,000 
44 l2ditll«Hfc 300,000 270,000,000 210,000,000 192,000,000 
SE Sxo©ll«ist; 160,000 51,000,000 170,000,000 126,000,000 
45 gxc#i2.®nt 400,000 77,000,000 62,000,000 81,000,000 
f|& 3,500,000 55,000,000 55,000,000 80,000,000 
SS4 Good 800,0C«> 65,000,000 26,000,000 30,000,003 
S7 0OOd 2,000 900,000 2,900,000 4,000,000 
m Fair 400,000 50,000 70,000 110,000 
W pair g2,000 71,000 190,000 300,^000 Qb imir 60,000 130^000 110,000 90,000 
tlmt 12,000 m^om JSl.OOO 4>000 
106 #lat 11,000 36,000 76,000 112,000 
im Flat 78,000 130,000 620,000 420,000 
4§ poor 6,000 3,000 23,000 10,000 
46 poor 350,000 700,000 610,000 410,000 
47 poor 1,050,000 ^ 300,000 100,000 400,000 
poor 600,000 140,000 120,000 80,000 
SS poor 1,500,000 80,000 370,000 90,000 
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4* khllltj of af PTOploaic mm Mutsria 
to Coaslsfceiitlr pjrMu## swi®»-ty|>@ of QooA F3.a¥oir. 
t .. s.. mm^T .at... 
Culture 1 SO* of ; emmll0nt 1 fbtr s fmr 
no. r tyiaiji s or $ f • 
•» s * 
3xm s f 1 0 
43 
€ •4 q 0 
44 m 16 I 0 
62d •S S t O 
4866 f € i 0 
.-ss* 
suited is or goM I#a# ®t to 
pKjdiised. eto«iss wltti & p&m fl'mot* 
comparison of various anio«»ts, of 
in an atteapfc to produce sheese hmrSi^i mor© sweet flavor, 
vsrioms mmomkts of tl» same ealtw® mim t# tin*©® 
of t-l» saias ailkf » fewtli w a fli® Xots 
of el»©ss Biaie In ttiis laixmer ^re exa®iiit#4 mt toterral® 
for flavor, fts'mtioa mud of ^sploijie a-eM 
tee%®ria. 
H®s«lts oMainM In f«pr#s«atstive trials ar# pr@s«Kt®4 
la fable $•„ #i» tfcat; % at^«r 
propionic acM bactarl© In the « #©f«B®#pQa4liig 
was oMained ,ta ftiB ©f sisaot flavor produced* The che-es# 
r#«#twiag «». .ia#wlation of 100 iiA* ©f «ultyr© per 100 poiinda 
slite wor© occasionally criticised as b^ing too sweat. The 
Qhmmm mn laostilatioii ©f tS si.# ©f wm 
poimds of milk wire eonsitffe«d to trnv^ alwat tte <i©alr®A 
flavor* «rh© difference iii mmet flavor resulting. fr©« inooulli* 
tioas of tS ml.*. mM al* of pm WQ folate mt mllM. wm. 
not as great m that result lag from InoculatloriS of 50 nl, aM 
100.al* of cb©®s® mmlitSMQ aa inoctilatioa of B 
of oa.iltis»© per 100 potUi4s of eiilk ¥/@r© u«aall7 slightly laekliig 
in sweet apparsntlf «or@ so tima wltii tbs «0iiisri»«i.s 
reported In Tabl# S» 
, Th6 crioase which received an Inoculation of |jS© ml* «f 
cultm*© per 100 pmm&a mi ®ilk 'MM. m fc«i€0Mf %« #fe® 
which w«r# * little larger t&sa «fi.i #^sira"ble^ althm^h this 
fmlsl.© 5 flavor ly® Fo^ajattoa of swlss^t^j® G'lifl«s0 18#® Witli various 
Amoiants of Propionic ikcid Bacteria. 
a©^# 
1 
t AmoTJuat of eultur©'®''' 
1 per 100 poxmdn of 
,1,, 
1 
1 
1 
tt 
« 
Fl&'for 
i 
J 
1 
1. 
Ey® forraatlon 
ft 
J propionic acid 
t b&eltFia p#r graa 
m*i 100 ml. f#yy sm&t , i'©o€ 5,700,000,000 
is-g 25 ml» S»«t Good 680,000,000 
is-g •S Ml, Slightly sw©#| mrw g®t#, 80,000,000 
18-4 Hon® I© smmt flMmw Good 5,000 
19^1 50 ml. ¥#ry »irwt Good 820,0<K),000 • 
19-2 25 si. SWi®®t f#©i 180,000,000 
19-3 5 al» Sliglitly sw«t §&m 27,000,000 
19*4 »»# le sw«t flftwr Good 5,500 
SO*! «© ml* poor 21,000,000 
;8S ml. mm% i©#i • 9,700,000 
20-3 5 mX* Biightlj Mvmt raiff 1,800,000 
gO-4 I©a# 1# mm% ilmmW' M,000 
# aalfcui'# 44 m» in tkmm trimls* 
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with proptoiiic acid cultti»»» 
fTO lots .of t& wh$3h propionic hmatex'iM wmwm 
•a4i»d wem imom «f as# -cmlf %m m 
could be seen »!©» the oh@ess wor® out in half* fbs oontrol 
cheese raade from the saia© lot of milk, l^tit without propionic 
aoid bacteria contained mmj mm although not ®Li 
smny aa ^erith s£«ae of the oontyol chaea® fr©a »th@r series* 
I'he cheese tasd© with culttsr®; mai. mww"'im «f»a 
€@volop©d th$ sljaraeteriatic sweet flavor the propionic 
acid organisms shovmd an appraoiable inersas© la eoxmt elurlng 
©f• i:ftir'l@w^ wmm^ms- m witt 
amitiag* 
Sodium chloride an inhibitory ©ffect on 'srariotis 
m. t©. i-fe» m. pjp®* 
pionie acid bacteria, culture 4^ was inoculated Into a sji#t#s 
of tubes containiiig tesato bouillon Trarious quant it i#ji ©f 
sodim chloric® • As littl® as 0»5 
had an inhibitory ©ffect and 10>»0 per cent entirely chaaksd 
• -JL. jic- '*Jb • 1^ 'atfifB -— iitf I 'itfti .Mb JStai •Mu. 'mi iiiiti irti A - fTi'rifni - ^ —•— t» gip#*i». ©r tat. ®i^.iiSiS»®.» ^a##® »amt9. Sfi-
with thoa# obtained by orla«j©Ba« (48), 
Since til© Swiss-typ© cbse## investigated eontained 
1,25 tm 1*60 pqv c«at sodium chloride, this. 
would tai sxpectad olmck tte action of iho proplonle acid 
oygmlm»* tba sodiua ohlorid# tm 
*57-
pionic acid baot@rla in oheosa may be different from Its setiloa 
on thesm In "bouillon. 
ttsml mlti^ promdtsi^. is to plm® #l»«e# in a ' 
20 to s2 per oant sodluBi chloride solution th® dlay follc^lng 
aianufacture and hold for 48 hours* to study the Inflnencfe of 
delayed salting on the propionic acid bacteria and 07© fomaatiOBit 
fom? series of awl#» Bstoh mmrMs emslst#d of fom* 
two ftf mm rnmm w$mh proytei® s#M ealtw# tma 
tmo nithmit* Qxm of tii# okmese mad0 1th culture aM mm am^-
witljout culture salted aoon after jsaaijfaotuj^ to tti® 
aorwal way, flit otli«r tv# ®l»ss# v0m t»M f«n» 1 
C5S®F«) m& ttmn salted la tfe.® m®*! mnao-r* 
mwm^m ®f pp«,pi«i:t» mM fe*«fr«frta. im t:to mm 
at 50-day intervals, and tji© ch©es0 were cut «t 
the and of 3 iBonths*. 
With mlttm* ^is« ^0^mm mmtmiMM mm mymm 
%l» «f»s «3cb«iii^d a@&r©r swpt&m %^m w&ib- tie 
tft, tm m^ms. mm m, »l%Mtl|^ 
flairoi'# m g@ii«»l, til® sf ppoptosli®, 
In tl» e&##s# t® # greater- «:i#at *itli 
«ltSJsg» fim objection t© tli# 
period wii# that tlia chaesa bad a slight fc^adwiey to flatten, 
ssxttm S«»Alat«l7 after pfolte#® ». 
firmer surface mA tb© cheese retained their original 
fm tm titf»€*f«siag« «f tte- mm, 
f#t obtain M0r».' satisfactory «f»: fornaatlon, «. dola^@(i 
f«rt0i mm- fe¥estigat©d» 
favored the production of more desirable &ja&f since tha 
were bettor distributed, and the fS^mm *it 
mcir# coiispicmoi». f!i« jawaTa^rs ©f proplmie seM lm-et©ria w#r® 
sliSbtlj- larg«p in th# ehmm^ laaft© with ffc® 
flsfctdaiiig of tilt §mmm 'mm a®% m #» wsmi f 
salting pml^* 
^mpmat-am-rn 
Most of til© ®x^rlBfl»tal m^wm ripenM ftt itb^t • 
10»0® to lg,7®c. {60® to 55®f*), m. few #f tb» swelled 
»&r# fetes mm i«iral»l« dttriug tte m s«^-
tl^ eh@@s0 -^hlch showed .proaomcQcl .swilllisg. ©©atm:!*# mymm 
wliteli "wr# al3««it I tech in dXm&tmT* ifems* MvAig 
tM# stt# standpoint of «st#rl©r 
aM interior «fp#«,r«i<s« ©f tl» a «: to ooat^ol 
tk# ac«« ©f tbe mrnrnrn wM&.'M 
talji ©yes of aaffielent si»* as OTMenoe-i by sMllIagj^ wre 
placed at ;5.3® to 4,4®G. (38® to 40®p,}, Holdir^ the'cheese at 
tM» f«r- tfe® re«|.liit#r ef the ;«&§ 
@fT«ctlw in stopptag f&thar «y» 4i^¥#lo^i®at, 
m th© ©f -samiiy' 
held at 3I.l®c. {70®b%) or higher fm ^©at tM first i *«!» 
of rlponing to start development of ©jma* I» order t© 
tM© &t m Mgh&r initial m S*i»S'-
t|5# duplleate elie®»# w«r# aaite wtfeM mM witbmit 
propi<®:S^ aeid onltw#. 0»# laocsttlatdd ch©0sa ant «» omtrol 
hmXd at tl» curing %«piiratwF© of abcial: 
10»0® to IS,7®G« (50® to 55®F*) and the othsy two chQese at 
aboTxt to {70^ to 7g^F,). fwe &mim^ &t 
war# In, ttiis stMjr* fM fiwt netleeaM# sw#lliii^ oeQwr@4 
in 5 OP 4 fiajs whm th0 'mm h&Xd &t Sl*l® to mwM 
in 3 or 4 weeks %?li©n held at 10.0® to lg,7«C- Soa© of th® 
&@M at 10«0® to 12.7®g» n^ver abow&4 ®iri4«ae® of 
€«M'ag tm r'igmim wtt .fisr»t 
#f«t in rnboiit tti® deairabl® sla# Th& eh^&sm h@X<ft 
mt 21,1® to gS#S®C* for 1 wmk and then plaaei at 10»0 to 
usually alacwsd ©xesssiw swelling, to 4 to 6 *®®ks im4 t® 1# 
placed at B l^mw t«p«ratttr©» fb0 <sl3#es® etsx^ &t th® higl»r 
©.is# t«tttd4 tO' m^m- wmm m^ m 
smooth as th© •f#s in tbs ehosse held at 10,0® ta 12»7®G» for 
the ©atii^ ctiri!^ period of 3 montlm* The higher initial 
ct;jrlng temperature might 'tm advantagsoss M mm» •'^mm it is 
difficult to obtain ®y© formation* 
£ff©Gt of Addition of Pi-opiraiic Acid Bacteria on Volatile 
A&l&ltj of c^iis© sm& Asid Huisboy c?f 
•S» :|.^©^t*at #ta»aot©^ ©c «t€, 
Is tl»£r abllitj to feipiaettt laetie seM. » lactates with tl» 
protojtioa of pyopifmic aa4 &mti.-& '.iaad ca3?bon dio-xid«» 
propionie and acetic acids it m&ma 
that a deferrnlmtlon of th© volatile acidity of Swiss-t;?!?® 
wouM gtv» som of Wm^ -mmMvity ®f t!i©s» 
-60-
oygaai®«. iij tto® propiomia «€ «<»@fcie acldg urm 
aolmbl# itt tB.%^ ana if p^ss^afc im. apppeelsbl# *motmfes wmild t#a4 
t-la' titmtloa mOm #f 'tM- ffct# 
f0l»ttl© a«i4iti«s eBd a«M wm^ Ajti^yaiaM on 45 
smmpH^s q£ olie#®® wliiek Wf# ^ oM» fear ••.•epl@s of 
doMstIc Swiss el»#s» «ij4 of terj»s. ^mm *»« alae 
mk&lyz&&. £ot ¥oiatll6 ©cMitia® .^ai^ i» <i^!ir to 
about 1 year old. 
fabl© 6 prmBmntB tM of %hm With . 
'srariations ©«it»®€ la-
&oMtfci0s of tlsa la moid malNirs tfcwt 
ti». wi€#,witl^ %lb0 mmltlm of pp»p4^-to «»t€ «« 
in volat.ll« -aeMtty aj3t€ it 
M^m wM. Iffaaa tl^ el»#s» f5P0® mm l©t ©f 
»tate tm. wbXah no eultw© m« itrsoves?, in most iaataae##-
ifc c^ataiKed mmm •wol^tlle ael4s aufl mmm in ttot fat tiaa 
tl»: #i»»tie m s*t«« «!«»*» 
.§*!#» had Mgli wlatiX® aci4iti«^s. sat fe>M Im# 
high actd nuittbers ttosimi'»€ to doMStie Swiss s^»»» rf pooler 
quality, fte «i!& 'm%m w&teh. W* 
s. slightly lower volatile aoldity t&aii g»o€^ 
iaffltsti#- t«i» a lo^r ««M ®s %!»• f«i* 
fabl© 7 giir«s a dfrfeailad coaparisoci ©f %M f%MWG^& &t ttep® 
s«ri®s of «p»i«ata2. swiss-t^pe with tfc«i volatile 
of the acid nm^ip« &f Wm 
Tabl© 6, Comparison of Volatile Acidity §hmm with Add Hiaiabea? of Fat, 
l^'sriaieatsi Swlss^tfpt' «aA 4©»stlf sad irnpmtm i*lia 
Ml. n/20 volatile aoMs 
srams cli^Qse 
tim of steea# 
I 
I • 
1 Ist 500 ml. 
t dlstillat© 
2ndl 500 ml» 
distillate 
I Bm AO id ntiEtbei* 
of fat 
E:g:perimental| no cultm*© addii 
Ixperimsntalj cultm-e added 
Experimental; no culture addtd 
lxi>efi»Rtftl| 6ultT»# added 
Experimental; no culture added 
Isipsri^atal s ©mltw® add#d 
ixptfliafiittlj no eaXtw® aM®d 
Experimental! cultiar© added 
Bxpsi*iii0iitiil| no Qttltur® Md#d 
Experlmontalj culture added 
pmms%lo Swiss I 
Domestic Swissj 
Do»0tie Swlisi 
Domestio S'^issj 
good quality 
good quailtJ 
fair quality 
poor quality 
19.40 
2S5*40 
48,20 
106,40 
29,00 
isa»oo' 
S3,76 
277.50 
2b,m 
241,50 
i m m  
118,50 
37,00 
37,50 
11,00 
125,80 
06,SO 
118,00 
13,60 
73,75 
14*2S 
lS3.7d 
is.gs 
124,35 
98,80 
102,50 
55,50 
27,50 
30.40 
381.SO 
^,40 
314.40 
42,S0 
gOl.75 
48,00 
4Sl,g5 
39,75 
365.75 
237,20 
231,00 
72,50 
65,00 
1.51 
7.52 
1.51 
10.22 
2,73 
9,55 
2,41 
13,15 
^,35 
1»,40 
10,37 
9,47 
7,00 
7.59 
isp»*#d swig# I gO'Hd 105,00 7©«« 175,00 
Table f» Gomparison ot Flavor of Swlss-typ© cbeos© with Volatile 
Acidity q£ Cb0QS§ and lusibty of Fat# 
f 
1 
' t 
I Ml< n/20 VDlatil© acids per 
1 
* 
• 
• 1 t 4C^ Rmms s Acid 
- t s I s s ntiBiber 
ChQGS© A # ! 1st 600 ml. s 2nd -$00 ml. 1 s of 
m* s Flavor 'l. ;distllla|#. f f St» s f ttt 
25-1 S^nt 128,00 73,75 201,75 
Fai? 56,50 SXM • 87.75 
gg#f . fair 5g.50 m.»m 85.00 sJs 
m*4 poor g9,0O 13.50 4g»S0 " 
ii#4 V@ry sweet a?7.-s0 153.70 431,20 isas. 
tw Sw@#t 179»00 108.00 287,00 11..00 
FSl3? 77.00 m^m 125.00 g,4S 
§§*4 poor SI. 00 m»w 44*75 Qm 
27-1 ?a3py 0W@«t 241.50 364.76 15.40 
if»t mmt . 14S^00 mm ^IW,25 ia»88 
27-5 Qooa 161,06 m*m 060,50 11*66 
27-4 fOOT 26,50 it»is 99,75 5.3S 
liairlug m mvf mmmt flmoT aXmys eo»t®.liit®d m Ibt^0 
quantity of volatile aelda snd the ohsese-fat al'^ ays h&d & higii 
*&M With m mcrmmrn is tto mm%-' ©# 
es SFt^feUiCS-e'a tj cli^eso baling m fair ©r pmw tte» 
volatile aeMitlBs ©f fi» eb®#®# si:^ aeit iHal»Fs Qt 0l^#s#« 
fat a®ei*##.s#a# m mmt &mm,^ •%im imwSm 
foMtlX# acidity in feto@ s»i®s w«s cons-ldes'eA to imwQ tbe aost, 
dssiyatsle fXairor* 
Grapli 1 shows the relation het^&Qn the uoiatlle aoidlty 
of eli@0s® aM t&® sqM of it is l»ss-#4 &a 
mm rmislts slif#s ia 5 .S,*. *ttii 
date, rise wiiit- *iil*iai proiiloBle 
tall in m mtimw #*11 as^@®. m '%mm l#f 
imjcid position of til© graph, indicating a low volatil© acidity 
sM a iow ml& ai3®&er» fM® ex^^ii»i5tal ai»#» sa^ witii 
,ppopismle as id etiltai»a 1»A m g#aem|. i© Mwm m. teS^ 
irolatile seidlty aad » higk aeid in some oasas chess® 
tm'wsm tte .s^» wqi&ttxm mmltf sl»#€ 
v&TlMtlam. Sm acifi a^^rs. Pox* ®:fEarapl0, two oliees© ha-srlag 
TOlAtile acslifiitles of a^oat 2tS, haft -a#t€ cC 6»S &tid 
1S*5* 
2tt' *w»E iiiita»»s ©tolaM steam 
distilling clioese wera anslysod for types ef volatile acia«. 
fim- .ilptittmt## #ift *11 »f Tolatil® acidn. 
^msmm m tm: oaXj i, of aistiiiate was 
Qoliocted. prop ionic and ac©tio acids wa« i# up 
3e^ 
i.U I 
. HfC- V '•• -i--i-ii 
and Acid Nynnberot Cheese-fct 
wtttj'E'xp€ri mentar (felieese 
i|S^^a^»i8i: 
a, -• 
^j%p- » 
4.  ^.«--
• > 'f^- 2^ 
1.^ ..--r. IM: vSSftS'fvi'JS® X;S^iSSii#i!i®ft^ 
V 2 '•'^  
;/> .• ^ 
• V ' 
"5^)3n>/ •! 
r'^^- '-
-v'" ' ;* gM«aa 
© 
-•• C • 
' 6 
'- '-Vwr^S't) K OH Vo '^ieytr 
• "sr. - •* 
Aetds i 1 16 
- t-» =  ^ - - .??•?"  ^ ' 
>4"proptonic Caiture.A'ddfi-d ' 
• O Ho Propionic Culture • Addftt' 
-G5« 
about 04 per cent of the volatile aoids. other 6 per cent 
\ms probably contributed by higher molecular weight acids* 
Pr^ploQi# &sa acM mr® ^mmb M m^M of approxi-
mkt&lf £mxt to o». 
PH Qt SMiMS-typ^ C^®s@# 
a#amar^»Bt of tim pE ot efeoes© is of #'g«pa»tiwly recent 
w^lgfe wim mihrns ^ifcafts «f' mmsmim aeMit j* 
pH haa ti#«a iis#d as a feasis- fm prediotlng tli# quality g£ 
Swiss aim&m timt irwiXii result affttr a pH mitt® -of 
5,S whon the cheese Is 24 hours oM sppearo to be tha moat 
desirable (17, M)m It als© Ms shorn tiiat irsrioms 
msmt's^ m o£ tl» rlsd, are to l«^is 
stie«# la fS ti» iuteapior of tim el»#* 
Jiiat Mssatli tite rind (7). 
At Sa. tl» ©f itoes® 
from pmstewls©# »llk. witfe 1^. ^©pi&aM a©M 
Meter ia,^, pa m&m mt .s«*«imi «f 
el»0s«« 
Tabl© S gives t kj pH values #ii four lota of chaes© .#asi 
tM eoOT©apc«i4iiig titrstalbl© IB tifr'o of th© trl»,l#,, 
tim fresh milk had a pH of ©•SO and tb© corrospondirig tltr«,%atoi« 
m-o-Mltlas. mmm 0.14 aaa 0.16. aMition mi 1 pm s#st 
regular eh#®»© otiltws to ttm ailk ileoi^aed tb© pE aft€ ia-^ 
ereasea tli-s tltratabla acidity but not by constant values, 
t&i. «13,M t# i^fsa a^ «t S0 l3«C®r« 
Table 8. Relation Between pH and TitrataUle Acidity During tli© Ma^ufmature 
©f swiss-tjp® Qhmm* 
1 s 8 : 
• - t . frlal l' s fyial ft i .Ir . » 4, 
s 
3 
f 
in s 
s 
1 •• • 
1 ^ 
t 
t 
« 
5 
J 
•9 'I 
3tm& of BmxmJtmtw0...... PH J WM s, I. 6#ld $ PS .s aoid fflfir J a© 14 
presh milk 6.72 O.lg 6.69 0.14 6,58 0.16 6.S6 0.14 
Milk affcw addiiig stai>t©r &*$§ 0.16 0.17 e,m 0.17 0*16 
Itlk 9Jtt0T 6»5S 0,17 6.48 0.18 6.gE 0,18 6*51 0.17 
whey after cutting 6»&0 0,12 6.4? 0.11 6 #5,1 o.is 6,49 0.11 
fihoy at draining tlm© 6»m 0»lg @•46 0.12 0.47 0.10 6»44 0.12 
fm0k mmd $sB2 6,49 6.51 6.48 
the rennet furthor d®oreasod tho pH tocr«s#€ %U& tltratabl# 
acMltf. At. tla& eM of tlis T-lpmnlng f«?iod fefega?# wmB littl® 
diffsTOjic© ill pa titjpatabl© mids-tf trntwrnm tli® mrlons 
"batehasi fcho difference 1b pH l>©5jrig 0»07 and IXi t.1,tratable 
acidity 0#01, 
Jkttm to ctir^s a. sllglil; ^mvmsm 
in ,pn ar.d a large deoraaae 5ji titratabl^ acidity ag coraoai^od 
*tm tl*# -siia •mmmsmS. M. pif iligiitly 
from the tine of cxittliig the ortrd imtil dralningj, wMl© ti^ 
tifcratsble acid.lty remained about tii© semo. "ottyeen the tli© 
#f emttlag '&m& mM drciinin^ tli© 'iThey, about ona-thlM '^ 
tlm wlmf *»« ds'sm off and r#pla^ d with liot ismt#:?, ^hm pH of 
til© frish mm& wa» vojpy Qmstrnt mM.. mngM iwm... i»48 _ 
O.'he relationchlp botf/eou th© pE ana the q,ualit7 of tho 
«&##»» ^w»s #-%tiii©€ wttii sigbl; lach 
aonsisted of foiiF clieoso trnde from the s®» l#t of aiUs:» 
propionic acid citltare was in mklBg ttee^ 
the boiiig %h© control. Tiie sorits wmm ti®-
•0«g^ ttef :1a tto ela»«®-
fmiiiiig iato torn isfiaift# nl&ese^ as excellsat^ good# 
fair -tail pom* 
fablo § giTOs thB d®ta obtained* fhm irarlattoa fa pH 
•&%% tbe &lmmm mm wm'g mwxl, tha mmimm 
'gB. 6.20 m»a tias S.»S0 0»6?)» fliaaBi 
was mch oTaa^lappJisg of the pH \*iil»s of tb© ©xeelleat ana 
those of fcie: ehmsrn-m  ^ fatf of tte #iflst ©tess# 
€:1«*s#€ ## pi^^r pi ml»:* i$# not fall '©Ithin the pfl 
9, Gotnparison of pH of Oh&es® with Qualitj 
iqt Swiss-tfp® 
t 
M 
t / Ottallti- of 
series 
no# 
f t 
s gx®®ll#-at t 
1 
Good t 
1 
^tlP t Foor 
PI , PH PH 
»• ' 6.01 6.01 5.84 
11 6.07 §•9$ 5.98 6,03 
IB 5.91 6,01 5.S3 5.61 
13 5,7S 6,06 6.06 5.89 
16 ^•88' B»70 S.55 S.54 
20 6,11 S,?»' 6,71 
2B 5,76 ^•78 5.79 5.94 
• m §.78, • S»20 
PH rani# 5.72-6.11 6»70«6»» S-# , S,54-6.0S 
of tiie mxmlX&nt oii#©s®» Batermiaattoiis 
on otissr 0ii®$s« not 2*©pr©s©afc<  ^ tn tl» tab!#, ai^d th.9 pH 
wlti^s aot r&j tT*m tim raagfts' gi*** 
Tiisr© was no 'Apparent relation toetv/©on th® pii anti tha 
quality of fm olmeBQ* 
It should be iiotod that th© st?iss~t;;;''£>s cijsss© upon Vsliich 
these determinations wei'O wfido Is leapt verj ioi7 in acid tl^roi^h' 
#at %1» »»aif»stiir;|mej ppocesa^ Draiiiliiii a portion or tlie^ ^ey 
and replac.lri^: It v/itli mter nmkos tho ciieeoe low In lactos© so 
that th« sxibaoquont lactic acid nroc .^uGtion Is rathor lirixit©#* 
:in. ti*- sanufacti^ra of yegmlar in %M kettle, con­
siderably mm &qM in dtevelopM ia tii# »isaf»tttm-'lng process. 
D«fe«ts $m. twt.®.s~typ» cbtsss#-
in %tm. ©f ei»os  ^
.Oilk *lth th© add it 5. OR of propionic. «aM 
<isf®ets i?#re @no©imt#re<J. A lack of tlmov mm 
aotea In etmme to wMeh propi#iilc mcid sulttjope  ^ .l&A b#«a. 
&€#«#-* Wxm Mala tfeo case, iioweirer, the propionio acid 
b&#t0ria fail#d to grow extensively in fm eh®es® aM w#r# 
p?«s#iit M rmtb03? sasll aiiabers* cia«##« isavUBg. t«o May 
too Ispgo 0yos tsox-e most oonLmonly oncooiatajpecl during the 
simfflsi' fMs was- probably toe to m. laek «f ad®q,mfe# 
t#iap@^patm»© control in ttm our Sag rooa slttee sufrici^at 
refrigeration eould not ba obtained# Durlx® ti»s© aoiiths,. 
b#%li til#. eoMtrol o.iw#s« -aai tii# -siimmmw oftaa iml 
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axc®sslV0 @1# fopmatim# 
An obj©ctiomlble dafoct, te«#«Bt©r©a ©e^voral timds,, ms 
0.f amli iTm^nlMW mmm- thm rlii4 m m% 
side of & cheese. Flg«i!*®s 3 and  ^ 4 iitestrat# "fciils defect# 
It Is tixo-aght to b® d«# to ©old c^trd ^«iitsto dM not m&% 
pp©p0rl3r» Since the defect m.8 only prmm^ m m© sMm of 
til® tt. 'Miy Is l&afe "tMs $& tto top ©f tbt 
e»t *»;s« t©f m»imm 'wmM -mml. »ihtr tttis&Xy 
mUm onXj m -siimll amount of eu3?d Is ps'esent la %1h» 
w«:g tto# «as© wli« .*tkiag 
1p0f®cts d«e to •0ls|®etiona'bl@ organlsss ware ali0 #»» 
comt«TOd» ftmm involved ^stoiai'M !»¥• 
kili#d % .^steurlzation so tis^s- presuisabiy gained •mtwrnm 
to milk bj recontasiin&tlonp and also organlssag which. a.i« 
not destroyed ^steiirlsation so tiist tli®j may Mv© stxrvlwi 
&&-at treatiaont. 
'Wm .©f• Mm mrl&s of -^mmm 
Aay^jyttgy ia 1«  ^ ^»a# «&©#s# l»d 
developed tMf «iill ©yes vYfeen 2 dapi. old# one che®s© from 
©ach S0rl« mmm aiscamined, and there approxlHiatQly 
•60,000,000 i»cl3»richi«''j.9y0toasteg 1©  ^ ©wa .ta ««6fe 
of tlis semplss that ^as plated on iriol^t wd toli® 
^mmmg pronornxmA Tl» 
Mhmmm' 1 months el# iwad #©atelai©d mmlS. 
ragged ©yea, jpigm'Qa B and 6 Illustrate tm ©3ct@rioy aad 
fiavw of ttoi<s# wmm 
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Plgur© 3i 
Swiss-type cheese showing small irregular holes 
near the rind; probably due to cold curd. 
Figure 4. 
Swiss-type cheese showing small irregular holes 
near the rind; probably due to cold curd. 
Figure 5. 
Ixterior of a Swiss-type cheese showing excessive 
swelling due to Escheriohia-Aerobacter organisms. 
1 I 
Figure 6. 
Interior of a Swiss-type cheese showing numerous, small, 
ragged eyes due to Escherichia-Aerobacter organisms. 
wlmt but mm. mij .sllgZitXy objectiownbl®! the control 
ste#®# had a more pronoimced unclean flavor %hm the cb®es© 
Witts. pp'©p|©iile &jcid Met#rlft, thm latfcsy 
charactoristic sweet flavor typieal of Swiss-type cIwbsq mx$, 
perhaps this helped to mask the imcl^an flAiror* Tlie defe'Ct 
was imdoubtedly due to contamination from cans vhlch were used 
t# "t^ ailfc &#« •$!» »©« •%»- til# 
sakiag room, fixe t¥/o lots of ehees© W0re mde cm suocQsslve 
sM m il»ii# tofa' tMw^ w^b mm in ti» eaa 
wash^Jig. ae^over, ®a sufoaequent days *li#a tk» «aias. 'mm 
J:«»t prior t© tfa®-- •Atfeot was 
s#n«#- ©f #1* eh®#!# '#t"r*l©ps€ m flavor sirt #aap-
tl» I'tp^ing* fm: £mmw 
odor Y^or© » obJeetiomlJl# early Ui. Wm 
but "became a^« i»t«ase fiiis ^fe®% mm tr«s®at Sn tl»-
mm mtl m In •^mmm mM» wltte 
«#M M<5t«rla.. fti#*# -©h®®s© ocmtalaM faaHj amareMe #p<ips*-
foriais^ w&m. il<3stridlum)» A pure eultur«3-
from Ghees# iactic acid under anaerofeic oonditlons 
with the production of butyric aold| th© cultur© wm 
la m. iroth ««%«t3Biag 0*S p«r mm% .inai: .1, pm 
oent sodium lac tat# and the bpityrie meit 'mm Id&ntlttmA l3y %'!»• 
partition wethod of osbu^Ti, Wood and W#rto«ia (49), 
asafeB^s mt tM ^ msm clogtridim la tte spmQ mm 
not killed toy .|»st#w£-®atlOT and if -in ttm will: iM 
l«g» .algiit cause ft i« tl®. ^atg'ol 
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of til# Th® tiij# %o tim olu&mtT%A^'im oEgtoisas 
^1. aiicb. ac®® objeofclonabl^ %b*t ^ne to thm Eaetegie^l >" 
A»F#Mcfc#y oygaialsas b®o-ai4®® fete fla-wei? suS 
toutsTlc acid inci»£*»®i, with mg©* 
DISCUSSIOK 
fh# •&£ mla.tXmlj' Xmg'& ©f ^^pionic 
mM baet#Fia ia ftf## Imm 
qTaalit;^', as "mlX m ia Swias, msgm^m tla.t 
im m se^elation h§t^mm. mm^m. «f' pp«splen|,e auM 
bmeteriit «»t «kai?act®»istie #w«©t flavo:r.. It ^»is 
til® possibility of sAfilng emltia?'®® of #^g«ai«S' 
t# ailk m»@d ta ^ «f »is#<-%ps- #to&©ss». 
11 though a f<» ©f tb# Chtddar s^@g# tiaslsitf ©®ataiJi«i 
laFg® &i propionic seM fiis laefe; #f 
©0rp@l«fei©i4 l3#%*«€-ii tti# eff ti»a» o^rgmai^as ti» 
nhmme ttiftt fcli#. in this typ® of 
©li.©e«© im- fait# iiffitpiBt tbsa 4a 
Bi© dssiipalJilitj «f eertaia stridnji ttf propioriie 
seM {-g#ax-« ..gg^pioaibaeterium) alll: 
as#€ fm '&m #f ^iss-type is li^Seafced 
bl- fell# mi th« ete»ei®j?i#tis mmb% tlmvmw wt&t, 
ttols ®i# tlie« ©a?gaja» 
i«i; in' lii# rnmmm' is tti# faefe Mist tb# ealt«i»®it 
wMcjia. 'wmwm mmmt watlmtmrnmww tmm-. &£ 
'mm 'wmm wM#li. gipw Sa ©&#»## »i^ «l@« 
bj mm faet %l».t wiiss. %ii© ©©xitrol rnhmmm tal « »#@t tlmm-w,-
mi&tlmlj »a^#rs «£ ta® argftntaM |>»#eafe iia lt«. 
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&mmm iaa^lug ©oiiaMejcftbl# ®f th© 
flavor .rtguXarlf ma m m.0. wMtil# »«Mifey wMela «fld©atl,f 
was t© fch© p»attefetfi>fe &t frdpiottie »k^ &«#%!.© ®Ms fw» 
lac tie acid or by thm pi*opioiiic aoM Sils 
r©lia%l«»lil.p Is iJS wiM^ ©oiielmsloas #f Bitfe®! 
aM C3J wti# aseoeiftiM fell® «»#»% flavor M 
©is#«## wits. propioi»%«-s# ^mleitia pipeploi*!;® 
b@.l»g. tis# iio«:fc important :©# f^lmtSv©- mhws^imm 
©f •ealeiim with wMsh Um :|sf®flett4is aoM arlsMg fcii# 
m£ lm«Me mM em c©abiii#» Ba« tliat 
iB@ir#as#il asomts «. aafeisfaetoi^ proi'xcai,© mM eial-tiup# 
«fld#4 m#td la ussajp'aofctt^# #f 
ehm.-m »sttlt-sd in m. ia €1» 4®g»# #f #ir«©t ttmm 
fa3?teii©y laftimfess e@rtaifi. psoitasts foMM fey feli©#© 
•t^ 
Bie mmmm rnmrn la m s©ri#a (tTm. aitt: tMt liid l3e«a. 
jmsteurlJl^d in mm lot itaa then dlvidti, lat©- tmmw fsrtlna#) 
ftni cured under tt» e-®a4ifeioag^ g«ii®3?rt.lj liai, staiiai* 
©J© foraatlon, altliott^i &m- #f tti# -m® m ©eatrttl 
wHil# til# timem mmm aial# -witfe »««# aeM 
Fropioai# aci4 i®ii»abt©dly 
.fQi»ati0» t# »tent «tiio» <5ii««s® i»«# wim las«g# 
Iao#talg.tioia &f prepldsi:© meM qpgrn^lbms .fr»t«#iifclj ^ewlsp-. 
m& to0 l.itrg« #f«« -^il# snailejp InocalatloJis iM 
m&^mtm^qwy ey# S©»«w», mrion# «»g.aal®*s 
©aa aoiemtotMls' «^©.g i» &kmmm Iseeaaa# 
in insfeMie©* MA mbcsnt ©f 
mjm «it II#- fr@tl@JiM- aoM hm^mwim to# .4a 
0*1 gmm, port lane •-
Altfaemgli. d»lafittg tim m&ltt&g tmt f €^8, following 
wm thi$ -sfe&i^p@lat of flavos» mM 
ey© fOf?aat4oii, the tendency tim t® flatten saJr#® 
fell® fr#e®4:ta'# i«pp»fttJL<i^s3,« Willi m 2«4a^ s^,iJ.ag 
period IhQ flafcfcsaiijg *as l«s, slue© oaees# a««€ ia 
tiles® «p©i*ii«-afea about IS p&t4^.« ia ^Ight tbsjp® 
troomMf wm XmB flattsnine than if « eli».s# 
o«ea .»!#• 
lb© #btsia#i. pi m .itg««l 1mm. 
tM iMloate ftay e#»©l,:6fci©a 
pM. ftoi. 'Qimmmm MMam^ tMs i# mot la .mg»e««a% 
Wm resnit® ef #tii©r iBVWtlgmtors, it to# aofe#^ 
that sliglit mriationa In pB =MQag .all tla« 
mm.p%m ®f #ls#©s« -$»aia#i eM sls:@ tti&t only m 
gii*ll. esKiimt. ©f aeid 1® dewlopM In, tJh# €sia.«»«@ due t® tb« 
l.« eoae^afef'fttlea ©f l&etos#« 
!Si© us© of psstetupissii milk ia tim mmmtmtuTB cif 
S^iss-t:rP'B ©l3»«.a# shoulti h® bBmtlciml tmm th® staMpeiiit 
of aiakiag of m&Tm •m.tf o.mi pftst®w 
Isation w €#»troy mittmln organi^ss capable #f bring-
lag about uiKlesimbl# i&mmnt&tiom 'Bm pmmum #f Xmrg# 
iii3aB#r9 of Eseli®rieM»*iij^b&eteg ©rgftalaag #» p«3e%le*il»l^ 
ti»0ubleso»# im %im aasmfmctepe -mi ariafi-tjp# 
w©iiiA llMit. thft aaab#y# tliss# -iirgaai«ii 
Isli«»fey pmmm.% fcli« £iem. MmtmMvm 
unless th&j gmined mntr&Bm to %tm mMXk fee 
heating# Oi*gaiiisi»s btlonging %m the e*aas gloat^ditaa: mtm® 
mme ^^amm if fpewafe in tli# 
spor« stage would tm% b# destroyed fcf pas%«arlsatio»« 
pi^btmrnimtlqu would i»fc b# a atMs ©f «fcl3P®l^ 
coatrolll  ^ isitl-tt baeteriel flora ciill foa? 
chmse aeai^atteif# bat laaterlallf iii embroiling 
GOBCLtfsioNs 
profio-ttl# aoM baet«ri« wmm tomA in, mrioms 
ineladiag Z^& ^iwissip «ai 
saim@d Swiss-type eiieea# having a. ©k»im©tfiirist4o 
sw#©t ixm&t g&mmw&llf ooatained relatively Imrg# n\3ab©:ps 
of prefioiii« seiA miA wifcli « poor flavor 
generally eontalned. tm- a© p^flomo bacteria, in 
0*1 e^BMrn ,^1 Wm ef .4sa»iffel© ^tmm ^ hmmmm •©©otmla^ 
#4 ratiier l.arg# .awsfe@y® o^f p»ox)ionic ae-M baelb©^ipj.a» *b©ttt. 
8S #@at 0f %&# siiapl«« of Cheddar C®f g©o€ 
mm poor qmslityj eoittifeia®€ propioai# asM b®e.%#i»l«| thmm 
wm ao mwml&tion h^mmm Mi# mmhmwm of fcli®##. •oi»g&»J.^s 
and til# finality of tl» eli##s«« om #aa^« oi e..mmmA 
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